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Photomicrograph of an air bubble entrapped in a lacquer film on mahogany panel. 


Portrait of a problem... 


Problems abound at every step in 
surface coating formulation and 
application. This portrait of a tiny 
blister represents only one of many 
challenges Shell Chemical techni- 
cians encounter in their continuing 
program of practical and theoreti- 
cal research. 

Shell’s high quality ketones, al- 
cohols, and intermediates, coupled 
with technical assistance to surface- 
coating formulators, lead to prod- 


ucts of superior performance and 

greater economy. Use of the chemi- 

cals listed at the right can help 

you improve your line of products. 
¢ wom 


Why not become better acquainted 
with the many chemicals and serv- 
ices that are available to you 
through Shell Chemical? Write or 
phone your nearest district office 
for information concerning your 
special field of interest. 


SHELL CHEMICAL COMPANY 


INDUSTRIAL CHEMICALS DIVISION 


Atlanta * Chicago * Cleveland * Detroit * Houston * Los Angeles * Newark * New York « San Francisco 
IN CANADA: Chemical Division, Sheli Oil Company of Canada, Limited, Montreal * Toronto * Vancouver 


Acetone 

Diacetone Alcohol 
Di-Tertiary Buty! Peroxide 
Ethyl Alcohol 

Ethyl Amyl Ketone 
Glycerine 

Hexylene Glycol 

Isopropyl! Alcohol 

Mesityl Oxide 

Methyl Ethyl Ketone 

Methyi Isobutyl Carbinol 
Methy! Isobutyl Ketone 
Neoso!l® Proprietary Solvent 
p-Tertiary Buty! Benzoic Acid 
Secondary Buty! Alcohol 


SHELL 
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ptenso, *Quartzlite 500” 


Only the Appleton Intenso “‘Quartzlite 500°’ is 
precision engineered to meet thelamp manufacturer’s 
efficiency and cnerveng standards for the new 500- 
watt, filament type, iodine cycle lamp. 

ts new, compact design was specially devel- 
oped for this powerful lamp to give you 19% 
greater, constant light out put of 21 lumens per 
watt ... and twice the average life of a conven- 
tional 500-watt lamp. 

That’s not all! Now, attractive lighting instal- 
lations can be made compactly, easily, economi- 
cally. The special weatherproof unit design also 
puts light where you want it. Its extremely 


sharp cutoff—in a rectangular beam spread— 
eliminates the usual need for beam overlap, yet 
provides adequate, uniform light fer innumerable 
applications indoors and out. 

For increased lighting efficiency in Industry ¢ 
Commerce ¢ Recreation « Transportation, buy 
or specify the versatile Intenso ‘“‘Quartzlite 500” 
... ideal for signboards, displays, outdoor sports, 
building security, mobile equipment, storage 
areas and many other uses. 


Contact your Appleton distributor or write today for 
complete details! 


Sold through franchised distributors only 


PPLETON. 


Also manufacturers of: 


0 som 


Explosion- “ST” Series 


Lighti Connectors 


1701 Wellington Avenue, Chicago 13, Illinois 
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That you'll ever find on the 


Used Equipment Market 


Why are Bird Continuous Centrifugals so seldom for sale second hand? 


sold in the first place unless they fit the job 
better than other solid-liquid separating equip- 
ment. We know this because we build all types. 


BIRDS DON'T WEAR OUT 

One’s still going strong after 28 years, 24 hours 
a day, in a plant processing fine clay. 

Another has been turning out well dried salt 
for 18 years. 

Another has been running for 20 years, 24 hours 
a day on an inorganic salt — without major 
mechanical overhaul. 

Another has delivered a billion pounds of salt 
from caustic, running 20 hours a day for 23 years. 


BIRDS are never replaced by ‘‘something 
better’? or because they fail to perform 
satisfactorily. That’s because they’re never 


BIRDS are highly adaptable. Their use- 
fulness is not limited to the original application 
if and when that ceases to exist. 


BIRD engineering and service does not 
end with a sale. When you buy a Bird you’re 
buying unsurpassed technical experience and 
testing resources for solid-liquid separations 
backed by a policy of continued, active interest 
in its successful performance and maintenance. 


The Bird Continuous Solid Bowl Centrifugal can be designed and built to fit your 
deliquoring specifications and your volume and process needs. Ask us to prove it. 


BIRD 


MACHINE 
COMPANY 


SOUTH WALPOLE, MASSACHUSETTS 
BUILDERS OF THE COMPLETE LINE OF SOLID-LIQUID SEPARATING EQUIPMENT 


Operators of the Bird Research and Development Center for pilot-scale testing 
to determine the correct equipment for the job. Yours to use. 
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Why reformulate? 


A few parts per million of General Electric Silicone Anti-Foam 


kill foam fast, save your process 


Because so little is required, General Electric Anti- 
Foam 60 kills foam without affecting the other prop- 
erties of your process. Thus you avoid the cost of re- 
formulating or redesigning your entire system to end 
costly foaming. 

G-E Anti-Foam 60 disperses instantly in aqueous 
systems, making it easier to use and faster-acting than 
other anti-foams. It also comes to you in a higher 


concentration (30° silicones) for greater conveni- 
ence in storage and handling. 

Many manufacturers have found G-E Anti-Foam 60 
pays for itself by reducing processing time, elimi- 
nating costly boilovers, increasing capacity and im- 
proving the quality of their finished product. General 
Electric Anti-Foams are available for both aqueous 
and non-aqueous systems, 


GENERAL @@ ELECTRIC 


Silicone Products Dept., Waterford, N. Y. 


Mail this coupon for free test sample: 


Fe ee ee ee ee ee ee 


General Electric Company, Silicone Products Dept., Section GG1015 
Waterford, N. Y. 


Please send me a free sample of G-E Anti-Foam 


(] for aqueous systems (] for non-aqueous systems 
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highlights of this issue 


DESIGN OF AIR-COOLED HEAT EXCHANGERS 


Most articles on design of heat exchangers concern only the 
heat-transfer characteristics of the exchanger. This one 
(p. 91) points out the mechanical design factors that affect 
selection and operation of air-cooled exchangers. It’s written 
by Frank Rubin of Downingtown Iron Works, whose name 
is well known to CE readers as author of several previous 
articles in the field of heat exchange. 


NEW PROCESS AUTOMATES SALT REFINING 


It’s been a long time, but we finally have the story (p. 49) 
on International Salt’s first full-scale use of its new salt 
refining technique. We’ve been on the track of this develop- 
ment ever since March 1952, when we first published details 
of the pilot-plant work. The new process capitalizes on the 
inverse solubility curve of calcium sulfate, avoiding the need 
for chemical treatment in production of high-purity salt 
directly from low-grade rock salt. 


SCORE YOUR EXECUTIVE ATTRIBUTES 


Rate yourself—or your boss—against this checklist of essen- 
tial attributes of managers (p. 131), prepared by consultant 
Richard S. Schultz. If you’re looking ahead to a career in 
management, Dr. Schultz’s article will suggest ways in which 
you can prepare yourself for executive responsibilities. 


NEW DATA ON ENTRAINMENT FROM PERFORATED TRAYS 


What’s the optimum tray spacing for a perforated-tray dis- 
tillation or absorption tower? Key factor to consider is 
degree of entrainment, yet previously available entrainment 
data don’t adequately cover the close spacings dictated by 
today’s process and economic trends. Kellogg engineers 
Friend, Lemieux and Schreiner present a wealth of informa- 
tion in their comprehensive article (p. 101). 





De Laval 
tackles 
process 
problems 


..economical 


For Further information Write To C-10-2 


ae © | —e BY .\'/.\ 


THE DE LAVAL SEPARATOR COMPANY 
Poughkeepsie, New York 
5724 N. Pulaski, Chicago 46, Illinois 


DE LAVAL PACIFIC COMPANY, Dept. 
201 £. Millbrae Avenue, Millbrae, Calif. 


New separations made possible by new pressurized centrifuge 


Example #1 — highly volatile, inflam- 
mable liquid is to be centrifugally sep- 
arated from water 


Example #2 — a foamy, viscous prod- 
uct is to be clarified 


Example #3 — a gummy product is to 
be separated in the purest state pos- 
sible from the reaction mixture 


All of these would be routine prob- 
lems for the new De Laval SRG- 
214 Hermetic centrifuge. Capable 
of operating at pressures up to 125 
psi (and higher where necessary), 
it will process flammable liquids, 
keep air strictly out of a clarifi- 
cation or separation operation. 
Resinous, rubbery or waxy reaction 
products can be separated in their 
fluid state without exposure to air 


CENTRIFUGES 





or loss of volatile fluids. Vola- 
tile materials can be processed at 
temperatures otherwise impractical 
because of vapor problems. 

The SRG-214 is a disc-type con- 
stant-efficiency centrifuge and is 
available in corrosion-resistant stain- 
less steel design. Special inlet and 
outlet seals permit its use under 
pressure. As a separator, the SRG- 
214 gives highly efficient separation 
of immiscible liquids. Ample bowl 
space for sediment accumulation 
permits its use as a clarifier as well. 
Capacities go to 5,000 gals. per hr. 

Don’t guess. Let us pre-test your 
separation problem in our own full- 
scale pilot plant—and provide use- 
ful operating data. Write us. 


PLATE HEAT EXCHANGERS 
‘VIBRATING SCREENS 
COMPLETE PROCESSES 





Water was scarce ... 
and the tubes were clogging up something awful! 


The material was a 13,500 !b/hr 
shellac-soda ash solution which re- 
quired rapid cooling from 200° to 
70° after de-waxing. A shell-and- 
tube was bogging down the whole 
operation with frequent clogging. 
Lack of water also focused atten- 
tion on cooling efficiency. 

A single section De Laval P-12 


Plate Heat Exchanger did the job 
using less of the 60° cooling water 
than product stream! The 10° dif- 
ferential indicates the transfer effi- 
ciency. Cleaning became a quick 
and easy operation because the 
stainless steel plates opened in a 
moment. The illustration shows 
how compact this De Laval P-12 


Plate Heat Exchanger is. 

In another application, the heat- 
ing of a latex solution caused co- 
agulation that made the use of tube 
and shell type units impractical. 
Here the stream was over 250,000 
Ibs/hr and a two-section De Laval 
P-15 Plate Heat Exchanger handled 
the heating requirements easily and 
offered a practical and inexpensive 
solution to the clean-up problem. 

De Laval offers the widest range 
of plate heat exchangers available. 
Our experience can help you. 


‘Master your craft and you become known, for example, as ‘the ballplayer’s ballplayer’ or 
‘the comedian’s comedian.’ There’s a rumor (we're spreading it!) that De Laval Plate Heat 
Exchangers are the . . . you guessed it! Because of their remarkable heat transfer efficiency, 
extreme compactness and ease of operation and maintenance, our plate heat exchangers 

are judged to be in a top rank by themselves. Two typical installations where they solved 
difficult problems are discussed here.” 


This vibrating screen 
shook up a pound 
of inquiries 


Anyone using a screen separator is 
looking for a better one—it seems. 
Anyway, after the recent Chemical 
Show, we had on hand almost a 
pound of inquiry cards voluntarily 
filled out by bonafide prospects for 
our Syncro-Matic Screen Classi- 
fiers. It was a popular attraction, 
indeed. 

Lookers became prospects when 
they found that our Syncro-Matic 
offered a full range of three-dimen- 
sional controlled motion ranging 


from gentle classification to turbu- 
lent sifting. The frequency is con- 
trolled by turning a knob, and the 
eccentricity control is calibrated for 
accurate pre-setting. Direct mechan- 
ical linkage assures a constant clas- 
sifying action that, unlike gyratory 
types, does not dampen with heavy 
loading. Available screens, plain or 
composite, run the full range of 
commercial meshes and materials, 
and you can operate with one, two, 
or three decks. The base is practi- 
cally vibrationless and operation is 
exceptionally quiet. 

Soft foodstuffs, abrasive crystals, 
dry granules, liquids or slurries— 
all can be handled with excellent 
through-put and classifying effi- 
ciency. Write for details. 


Fred Wheelwright, Industrial Sales Manager 





How complex is your drying problem ? 


YOUR VACUUM DRYING REQUIREMENTS 
GET “CUSTOMIZED” HANDLING AT STOKES 


The rotary vacuum dryer shown here is drying tonnage quantities of a 
chemical salt. This type of dryer is ideal for drying such critical materials 
as dyes, flocculants, fungicides, insecticides plus organic and inorganic salts. 
Stokes manufactures a complete line of vacuum drying equipment. 





Conical Vacuum Dryer shown below in Stokes laboratory 
is being used for a variety of tests on customer products. 


| Sessoms tonnage quantities of materials in an 
inadequate vacuum dryer can be time consuming 
and costly. That’s why Stokes experienced vacuum 
engineers study each drying requirement individually 
... then design the drying system to meet your spe- 
cific needs. Drying systems in capacities from a few 
pounds to several tons are available... along with 
application engineering, laboratory service and pilot 
plant operations. Stokes puts its 50 years of vacuum 
processing experience to work on every drying prob- 
lem ... bringing you both money-saving and quality 
results. What’s more, Stokes manufactures all its own 
pumps and accessories to assure you one-manufacturer 
responsibility in addition to unparalleled vacuum 
know-how. 


Stokes will thoroughly explore your production prob- 
lems ... make recommendations on the basis of a 
practical knowledge of process operations... and 
confirm the recommended equipment by actual pilot 
plant production in the Stokes laboratory, if necessary. 


Our representative in your area will initiate Stokes 
action to assure the best answer to your drying prob- 
lem. Why not call him soon? Or if you prefer, write 
for new summary booklet on drying applications. 


Processing Equipment Division 
F. J. STOKES CORPORATION 
5500 Tabor Road, Philadelphia 20, Pa. 
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e Wide range of finest quality copper-base alloys— 
bi-metal combinations—to fit your application needs. 


e Well-stocked, nation-wide warehouses at Houston, 
Tulsa, Los Angeles and Bayway, N. J. 


e Experienced engineering staff at your service to help 
solve tube corrosion problems. 


Specify Phelps Dodge . . . a leading manufacturer of tubes 
for the fabricators of heat exchangers and condensers! 


PHELPS DODGE COPPER PRODUCTS 


CORPORATION 


SALES OFFICES: Atlanta, Birmingham, Alc., 
Cambridge, Mass., Charlotte, Chicago, 
Cincinnati, Cleveland, Dallas, Dayton, Detroit, 
Fort Wayne, Greensboro, N. C., Houston, 
Indi polis, Jack ille, Kansas City, Mo., 





M his. Mil : 
Los Angeles, phis, M kee, M p 





olis, New Orleans, New York, Philadelphia, 
Pittsburgh, Portland, Ore., Richmond, Roch- 
ester, N. Y., San Francisco, St. Louis, Seattle, 


Washington, D. C. 


FIRST FOR LASTING QUALITY—FROM MINE TO MARKET! 
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fast and easy 


FA \\ 
Factory-aligned components 
assure low-cost installation, 
smooth performance 


Yes, Link-Belt bucket elevators go up easy ... and they go 
up straight! There’s no misalignment to cause inefficiency, 
bucket and casing wear. 

Link-Belt manufactures all bucket elevator components 
. . . eliminates installation and operational problems in the 
factory, not in the field! All components are carefully de- 
signed and manufactured. Casings are jig-welded for per- 
fect, ready alignment. Result: Unnecessary erection costs 
and difficulties are avoided, long-lasting efficiency assured. 

Link-Belt will gladly erect your elevator (large or small) 
and accept full installation responsibility. For details, con- 
tact your nearest Link-Belt office. 18,907 























CENTRIFUGAL DISCHARGE bucket ele- 
vators are designed to handle free- 
flowing, fine and loose materials with 
small to medium lumps. Type 14 
(shown) is built for high capacities. 

Link-Belt’s complete bucket ele- 
vator line includes 14 types in 4 basic 
designs . . . centrifugal, positive, con- 
tinuous and internal discharge. Also 
a wide variety of buckets .. . steel, 
malleable iron, Promal or alloy metals. 


gol OF 


/D e, 
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roy” 
BUCKET ELEVATORS 


LINK-BELT COMPANY: Executive Offices, Prudential Plaza, Culesgo 1, 
To Serve Industry There Are Link-Belt Plants, Warehouses and District 
Sales Offices in All Principal Cities. Export Office, New York 7; Australia, 
Marrickville (Sydney); Brazil, Sao Paulo; Canada, Scarboro (Toronto 13); 
South Africa, Springs. Representatives Throughout the World. 
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HACKNEY STAINLESS STEEL DRUMS 
Noncontaminating...re-usable...economical 


For safe, contamination-free handling of acids, essen- 
tial oils, solvents, perfumes, various viscous materials, 
food concentrates and many other chemical prepara- 
tions. Hackney drums are available also in Monel, 
Inconel and nickel. Features of Hackney protective 
alloy drums include: 


@ 100% smooth interiors—no place for germs, foreign 
matter to hide. 


e High resistance to corrosion...protection against 
chemical changes. 


@ Metals that cannot impart flavor to contents of drum 
or discolor it. 

e Seamless chime construction that makes bottom 
stronger and easier to keep clean. 

e Availability of drums with and without rolling 
hoops. 

e Choice of drums in 30- and 55-gallon capacities— 
with removable heads; with tight heads, 55 gallons. 

For full age arapeag ioe stainless, Monel, Inconel 

and nickel—write to the address below. 


Insert shows detail of Hackney seamless chime construction 


Pressed Steel Tank Company 


Manufacturer of Hackney Products 
1447 South 66th Street, Milwaukee 14, Wisconsin 
Branch offices in principal cities 


CONTAINERS AND PRESSURE VESSELS FOR GASES, LIQUIDS AND SOLIDS 
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ENGINEERS AND CONSTRUCTORS FOR 


INDUSTRY 


NEW PROCESSING PLANT AT HASSI-MESSAOUD 
STABILIZES 150,000 B/SD OF LIGHT CRUDE 


The S. N. REPAL permanent field processing plant 
at Hassi-Messaoud, Algeria, is now operating at its 
capacity of 150,000 barrels per stream day of 
stabilized crude oil. The installation gathers, 
degasses, stores and transports a very light crude 
(0.8 sp. gr.) produced at the four-year-old Hassi- 
Messaoud field and destined for the Haoud E] 
Hamra-Bougie pipeline to the Mediterranean. It 
was built by Societe Francaise des Techniques 


General view of the Hassi-Messaoud plant, showing vertical, third 
stage separators (center), part of horizontal separators, and four 
intermediate storage tanks. 


‘Rear view of control house with its specially-designed roof for Saharan 
climatic conditions. 


Lummus in this remote location, under extreme 
climatic conditions, in less than nine months from 
the time materials began to arrive at the site—and 
was completed ahead of schedule. 

In May, 1958, Societe Francaise des Techniques 
Lummus was assigned the task of planning, engi- 
neering and constructing the plant, the primary 
purpose of which is to remove the very large quan- 
tities of natural gas associated with the Hassi- 
Messaoud crude (gas: oil ratio by volume is about 
200:1). A temporary installation handling limited 
crude capacity existed at the site when the Lummus 
company was called in. 


14 


By September, 1958, plans were completed and 
purchasing began. Almost all the materials were 
bought in France or Algeria. However, electronic 
control apparatus was obtained in the United 
States. Over 4,000 tons of material were trans- 
ported across the Mediterranean Sea, the Atlas 
Mountains, and the desert to arrive at a rocky 
plateau rising about 100 feet above the old dry 
valley of Oued Irara. 

In addition to transportation difficulties, Societe 
Francaise des Techniques Lummus had these 
handicaps to overcome during construction proper, 
which got underway in January, 1959: a water 
table lying 150 feet deep, which posed problems 
in electrical grounding of equipment; conducting 
the major part of the work during the hottest 
months, with temperatures ranging from 104- 
130°F.; violent sand and dust storms, character- 
istic of the area. 

In spite of the problems, on September 24, 1959 
—ahead of schedule—the gas separators were put 
into operation and the flares lit. The first shipments 
through a 16-inch pipeline to Haoud El Hamra 
Terminal, 19 miles away, began shortiy thereafter. 

SFTL is one of the seven International Groups 
of Lummus companies which circle the globe to 
serve the process industries wherever plant design, 
engineering and construction are needed. 


The condensate drums and control station with the high and low 
pressure flares. 
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Two skids hold complete nitrous oxide plant ready to move to location 
in “flying boxcar.” 


Portable Nitrous Oxide 
Generator Being Constructed 
for U. S. Army Engineers 


Design, construction and testing of a portable 
nitrous oxide generator for the U.S. Army Corps 
of Engineers is being carried out by The Lummus 
Company at its Engineering Development Center, 
Newark, N. J. 

The plant will afford a field supply of 40 lb. per 
hr. of liquid anesthesia for use under combat con- 
ditions, at a cost of about $250,000 per generator. 
The process, specified by the Army, is conventional 
decomposition of ammonium nitrate by heat. 
Ammonium nitrate can be shipped in bags, elim- 
inating the return of empty anesthesia cylinders 
which presently causes problems. 


Over a half-century of 
Process-Industry experience 


Here is just a partial list of chemicals for which Lummus has 
designed, engineered or constructed plants: 


. 
° Acetone Dichlorethane Nitric acid 

* Acrolein Dichlorobenzene Phenol 

b Allethrin Di-isobutyl alcohol Phthalic anhydride 

e Ammonia Ethyibenzene Polyvinyl! alcohol 

« Ammonium nitrate Ethyl chloride Polyvinyl pyrrolidone 
¢ Ammonium sulfate Ethylene Propargy! alcohol 

* Benzol Ethylene glycoi Propylene 

ie Beryllium metal Ethylene oxide Pyrrolidone 

. Bisphenol Epon ® resin Styrene 

. Butadiene Formaldehyde Sulfuric acid 

« Butanediol Heavy water Surfactants 

e Butyrediol Hydrogen Tetramer 

* Butyrolactone Hydrogen sulfide Trichlorethylene 

. Carbon black Isopropyl alcohol Trichlorobenzene 
. 

. 

. 

. 
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. 

. 
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. 
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Caustic soda Lamp black Toluene 
Chliorobenzene Magnesium sulfate Uranium oxide 
Cumene Mercuric nitrate Vinyl acetate 
Di-ammonium phosphate Naphthalene Vinyl pyrrolidone 


Discuss your next chemical or petrochemical project with a 
Lummus representative. 


THE LUMMUS COMPANY, 385 Madison Avenue, New York 17, 
N. Y.; Houston, Washington, D. C.; Montreal, London, Paris, The 
Hague, Madrid. Engineering Development Center: Newark, N. J. 
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Dimensions of the unit were dictated by the size 
of the rear door of a “‘flying boxcar’. As designed, 
the plant is mounted on two skids, eight feet square 
by 20 feet long. It has shock and thrust resistance 
for portability by plane, train or truck. It is simple 
enough for operation by soldiers getting instruc- 
tion from a manual. 

The nitrous oxide product meets USP purity 
requirements. 

The equipment in the unit includes: 


On the first skid 
Ammonium nitrate melting pots of aluminum. 
Decomposition vessels of aluminum. 
Caustic, sulfuric acid and steel wool scrubbers 
made of glass-fiber-reinforced polyester resin. 
Packings for the caustic and acid scrubbers are 
polyethylene Tellerettes. 


On the second skid 


Compressor of a type that compresses gas by 
flexing a diaphragm with hydraulic fluid. 


Hot KOH absorber. 

Desiccator. 

Liquefier —a 1%4-ton fluorinated hydrocarbon 
refrigeration unit. 

Stripper. 


Bridging the two skids 


A plastic gas-surge bag of 300 cu. ft. capacity 
which weighs only 30 pounds and folds up into a 
small bundle for storage. It consists of an inner 
envelope of vinyl plastic sheeting and an outer 
casing of vinyl-impregnated nylon fabric. It was 
specially designed for this portable plant. 


Because parameters set by the Army pose many 
problems in selection of materials of construction, 
selection and positioning of equipment and instru- 
mentation, Lummus’ Engineering Development 
Center will provide the Army with an R&D proto- 
type unit which may save them a great deal of 
expense and inconvenience. 





FMC selects Lummus as 
principal sub-contractor on new 
Army Chemical Corps Contract 


A new Army contract for a Chemical Corps pro- 
duction facility near Newport, Indiana, in excess 
of $13,000,000, has been awarded to the Food 
Machinery & Chemical Corporation. The contract 
calls for the design, construction and test operation 
of a plant to produce classified material. The 
Lummus Company has been selected as principal 
sub-contractor to design, construct and assist in 
test operation. Food Machinery & Chemical Cor- 
poration have the responsibility for operating this 
government-owned contractor-operated facility for 
some period to follow. 
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FOAMGLAS works for 
ARMOUR PHARMACEUTICAL CO. 


EVIDENCE: In 1953, Armour Pharmaceutical Com- 
pany, a division of Armour and Company, constructed a 
modern pharmaceutical lab at Kankakee, Ill. Insulation 
needs were varied and demanding. Armour found one 
material—FOAMGLAS insulation—that worked in a 
variety of applications: in special cold rooms, in piping, 
tanks and vessels. The reason? This unique combination 
of benefits: constant insulating value; high compressive 
strength; incombustibility; vapor-proof; and ease of 
cutting and shaping. 

Outdoors, FOAMGLAS insulation works to: protect 
ammonia lines against condensation, corrosion, and harsh 


temperature changes . . . prevent heat gain on chilling 
tanks and piping. Indoors, FOAMGLAS insulation forms 
a complete envelope—floors, walls and ceilings—in cold 
storage rooms where various temperatures from —20° on 
up must be maintained . . . holds chilled water piping at a 
constant 42°, And all this without maintenance problems. 

See how FOAMGLAS can work on your insulation 
problems. Write for a free copy of our Insulation Catalog 
and the Armour Fact Sheet. Pittsburgh Corning Corp., 
Dept. H-101, One Gateway Center, Pittsburgh 22, 
Pennsylvania. In Canada: 3333 Cavendish Boulevard, 
Montreal, Quebec. 


Pittsburgh Corning makes available a complete line of accessory materials for use with FOAMGLAS insulation. 


Write for Data Sheets. 


Ps 2:7: 422 US 2 oS 
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Leaf type, horizontal tank filter Leaf type, vertical Plate and frame filter press 
tank filter 

















It’s true—we build many types of filters 





but primarily 
WE SELL FILTRATION 


The array of Shriver filters you see here represents various types 
we design and build for the process industries. But—more impor- 
tant—the kind of filter we recommend for your requirements is 
Rotary leaf type positive based on our technical investigations and laboratory tests to de- 
sluicing filter termine what is best suited for optimum operating efficiency and 
economy. Sometimes these analyses indicate the need for a filter 
not of our manufacture, and we tell you so frankly. 





Such unbiased evaluations have helped build good will which our 
long experience has maintained at a high level. 


That is why at Shriver’s we try to ‘‘sell filtration,’’ and the right 
filter for your process readily sells itself. 


Let us work with you on your filtration improvement or expansion 
programs. 





— 


Diaphragm pump for abra- 


Continuous plate and frame slurry Horizontal plate filter with 
sive, corrosive materials 


: Horizontal plate, 
thickener and washer hood type cover Aggies 


tank type filter 


FILTERS AND COMPLETE T. Shriver & Company, Inc. 


FILTER STATIONS TO 


MEET YOUR EXACT 802 HAMILTON STREET + HARRISON, N. J. 
PROCESSING NEEDS ; Sales offices in principal cities 
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MSA Instruments apply all these principles 














Catalytic Combustion Infrared Analysis Depolarization 


1. 
= 
o % 
o. 
: : LR 
INSTRUMENT DIVISION ert 

Mine Safety Appliances Company 1. M-S-A® LIRA® Infrared Analyzer Model 200 2. M-S-A® LIRA® Infrared Anclyzer Model 300 3. M-S-A® Inert 
Gas Analyzer 4. M-S-A* Combustible Gas Anolyzer 5. M-S-A® Thermatron Analyzer 6. M-S-A® Oxygen 

Indicator 7. M-S-A® Water Vapor Recorder 8. M-S-A® BillionAire* Analyzer 9. M-S-A® Process Refractometer 


Pittsburgh 8, Pennsylvania 
"Trademark 





for dependable process stream analysis 


+ 
ea 


lonization: Now MSA simplifies con- 
trol of contaminants in the parts per 
billion to parts per million range. The 
new M-S-A® BillionAire* Analyzer is 
the hypersensitive instrument. 

It’s already at work in air pollution 
studies, process monitoring and contin- 
uous measurement of toxic gases in air. 

Except when measuring oxygen in 
low concentrations, the instrument is 
sensitized for a specific problem by re- 
acting the gas of interest with a reagent 
system to convert that gas to an aerosol. 
The aerosol passing through the ioniza- 
tion chamber changes its electrical con- 
ductivity which unbalances a bridge 
circuit in proportion to concentration. 
This in turn is indicated by an integral 
meter or recorder. 

This same brand of instrument ingen- 
uity is evident in all of the other tech- 
niques applied by — 
Mine Safety Appli- 
ances Company. The 
versatility of these 
techniques is sym- 
bolized in the illus- 
trative panel above. 

One or more of 
these approaches 
could help you. Let’s 
talk about your proc- 
ess problem. Invite 
an MSA Instrument 
Specialist to call. And 
write for new M-S-A 
BillionAire Analyzer 
bulletin or any of our 
other process stream 
analyzer literature. 


Li 
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99 DURASAFE Mahogany with 
66 Mahogany side shields with 
Aluminum temples. 
DURA Cat. No. F9800M 
eee 


New Milestone in Eye Protection by 


American © Optical 





SUPERBLY ENGINEERED! 


Designed and built to provide the 
extra security that can never be 
measured in dollars and cents. 
Super Armorplate 6-curve lenses, 
frames, components of 
unquestionable quality. 


UNEXCELLED FIT! 


Durasafe provides the necessary 
bridge and eye sizes to fit everyone — 
with and without side shields 

in safety R or plano glasses. 


TOP WEARER 
ACCEPTANCE! 

Pride of ownership and wearership. 
Durasafe is available in a variety of 
colors and combinations. 


DURASAFE Black on Crystal 
with Aluminum temples. 
Cat. No. 

F9800BC 


FEATURING THESE SAFETY ADVANCES 
@ 7 Barrel Hinge — 40% increase in strength at a most 
vulnerable spot — where frame and temples are joined 


@ Duragrip Screw Construction — Keeps frame temples tight 
permanently, screws cannot fall out 

@ ‘‘Lock-A-Lens’’ — New safety ridge locks lens in frame — 
locks trouble out. 

@ ‘Breeze Catcher’’ — new safety — comfort in non-reflecting 
mesh side shields 


@ Wider end pieces — stronger, sturdier frame — many other 
features 


For Complete Details Write for Durasafe 
Catalog No. S-1013 





American @ Optical 


COMPANY 


SAFETY PRODUCTS DIVISION 
SOUTHBRIDGE, MASSACHUSETTS 
Safety Service Centers in Principal Cities 





Your Surest Protection... AO SURE-GUARD Glasses 
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having an Adsco time! 


-.»real peace of mind, the result of doing business with completely reliable 
Adsco, For more than 80 years, Adsco has carefully handled customers’ 


expansion problems in their piping ‘systems, from engineering through 


CORRUFLEX PACKLESS manufacture. Consult Adsco for your peace of mind. 


Write for comprehensive catalogs 


ADSCO brrécucrs” 
PRODUCTS 
Sold, Engineered and Manufactured by 


YUBA HEAT TRANSFER DIVISION 


HONESDALE, PA. 
World's Oldest and Largest Manufacturer 
of Packed and Packless Expansion Joints 


YUBA CONSOLIDATED INDUSTRIES, INC. 


YUBA—A growth 
corporation serving 
growth industries 
chemical 

petroleum 
steam—electric 
hydro— electric 
aeronautics 
construction 
heating 
air-conditioning 
consumer durable 





World’s largest oil storage tank built of 
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600,000-barrel capacity oil storage tank designed with USS “T-1" Steel reduced weight 
by about 42%, with substantial savings in fabrication, freight and erection costs. 


He This mark telis you a product is made of modern, dependable Steel. 


ue! 
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“T-1” Steel 
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A new 600,000-barrel oil tank 260 feet in diameter and 
64 feet high has been erected for the American 
Independent Oil Company in Mena Abdulla, Kuwait, 
on the Arabian Gulf. 

Kuwait is a petroleum paradise. In 1957, its oil 
production amounted to 56,000,000 tons, and it is 
still increasing. Most of the oil is exported and a 
giant storage tank such as this makes it possible to 
fill one of the new super tankers in one stop, rather 
than several. 

The Chicago Bridge & Iron Company obtained the 
contract for the tank with a design that took advan- 
tage of the extra high strength of USS ““T-1”’ Construc- 
tional Alloy Steel and its many cost-saving features. 

The shell consists of six 8-foot rings of ‘““T-1’’ Steel, 
made to 115,000 psi minimum ultimate strength, and 
two top 8-foot rings made of A 131 grade A carbon 
steel. The tank has a Horton pontoon floating roof 
and the bottom of the vessel was made of A 283 
grade C plates 14-inch thick. 

USS ‘“‘T-1"’ Steel reduces weight. The ‘““T-1” 
shell thicknesses, which ranged from 1 inch down to 
l4 inch, were determined on the basis of a design 
stress of 38,333 psi. This is 14 of the minimum ulti- 
mate strength of the steel. Joint efficiency was cal- 
culated at 100%, with a product specific gravity of 
0.90. The top two carbon steel rings were figured for 
the API 12-C allowable stress of 21,000 psi, with 
100% joint efficiency, and with a product specific 
gravity of 1.0. Steel thicknesses were 14 inch and 
3% inch. 

Although API prohibits the use of carbon steel 
plates in the thicknesses that would have been need- 
ed for the 6 lower rings, by using USS “‘T-1”’, 42% less 
steel was required. Fabricating, shipping, and erec- 
ting costs were thus considerably lower than original 
estimates. 

Lower maintenance, too! USS “T-1”’ Steel has 
four times the resistance of carbon steel to atmos- 
pheric corrosion. Research has shown that paint life 
is greatly increased on steels of this nature. 

Other applications. Because of USS ““T-1” Steel’s 
exceptional strength and toughness, even at very low 
temperatures, it is the ideal material for pressure 


















































% vessels, equipment hauling trailers, LP gas trans- 


ports, offshore rigs and other equipment that must be 
built stronger but lighter. Write for a copy of our 
booklet, USS “‘T-1” Steel. United States Steel, 525 
William Penn Place, Pittsburgh 30, Pennsylvania. 


USS and “T-1” are registered trademarks of United States Steel 
“Horton” is a registered trademark of Chicago Bridge & Iron Company 


United States Stee! Corporation — Pittsburgh 
Columbia-Geneva Stee! — San Francisco 

National Tube—Pittsburgh 

Tennessee Coal & iron— Fairfield, Alabama 

United States Stee! Supply—Steel Service Centers 
United States Steel Export Company 


United States Steel 
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—CYANAMID —_— 
Chemical Newsfront 


Ste em MRE RE Te: 


“ANTI-SUNBURN LOTION” FOR PLASTICS provided by Cyanamid’s new CYASORB® UV 314 ultraviolet light-absorbing chemical. Left—A 


month in the Arizona sunlight renders a sample of polyethylene brittle as an . ages Right ~When protected with only 0.5% 
Cyasorb UV $14, the same ag remains flexible even after four months in the same sunlight. Cyasorb UV 314 works same 
wonders for polypropylene. Fiber, sheet, film, and molded plastics can now be light-stabilized. (Intermediates Department) 
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NEW SALES APPEAL FOR ACRYLIC FIBERS! Five Cyanamid 
CALCOZINE® acrylic dyes have a a look. They 
require no expensive retarders—no modifications that weaken light 
fastness. In addition they permit ease of application, simplified 
leveling and stripping, deep penetration and high spotting resist- 
ance. Versatile, they work well with true or modified acrylics on all 
types of dyeing equipment. *Trademark (Dyes Department) 





— x€YANAMID — 


AMERICAN CYANAMID COMPANY 


BO ROCKEFELLER PLAZA. NEW YORK 20.WN. Y. 
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ON THE CARPET! Cyanamid’s ANTIOXIDANT 2246* forms only 
a small, but vital, part of the latex backing that locks carpet loops 
in place. It prevents oxidation, keeps rug coatings free of brittleness 
and cracking, and minimizes discoloration. 

(Rubber Chemicals Department) 


~- eo --- - ------------- 5 


For further information on products in. this advertisement, wire, 
phone—or mail this coupon to: CE-100 


AMERICAN CYANAMID COMPANY 
30 Rockefeller Plaza, New York 20, N. Y. 


Please send me additional information on 


(] CYASORB UV 314 LIGHT ABSORBER 
C] TMG 

() ANTIOXIDANT 2246 

[] CALCOZINE ACRYLIC DYE 








c 





Position or Title. 





Address__ 





State 


City. Zone 
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Noel M. Champion (left), Chief Engineer, Armour Agricultural Chemical 
Company, discusses a technical problem with Robert L. Kietzman, Sales 
Engineer, The Cooper-Bessemer Corporation, St. Louis District Office. 


How Cooper-Bessemer 
service helps keep 
the a mM mon ia At Armour Agricultural Chemi- 


cal Co., Crystal City, Missouri, 
fl owl ng nine Cooper-Bessemer compres- 
sors play key roles in the manu- 
facture of ammonia products. Round the clock, for 


five years, these units have given exceptional perform- 
ance under the rigors of such problems as handling 
pressures up to 9000 psi. 


The performance of these C-B compressors has 
been backed by Cooper-Bessemer engineers in the St. 
Louis area and in Mt. Vernon, contributing helpful 
service for these high-pressure operations. 

Cooper-Bessemer engineers will gladly help you 
plan compression facilities, and demonstrate how 
this unique service works for your benefit. Call 
the nearest office. 


BRANCH OFFICES: Grove City * New York * Washington + Gloucester 
Pittsburgh * Detroit * Chicago * Minneapolis * St. Louis * Kansas City * Tulsa 
New Orleans + Shreveport + Houston + Greggton + Dallas * Odessa * Pampa 
Casper * Seattle + San Francisco * Los Angeles © SUBSIDIARIES: Cooper- 
Bessemer of Canada, Ltd....Edmonton « Calgary * Toronto « Halifax 
Stratford ® C-B Southern, Inc.... Houston ® Cooper-Bessemer International 
Corp.... New York * Caracas * Anaco ® Cooper-Bessemer, S.A... .Chur, 
Switzerland * The Hague, Netherlands * Mexico City ® The Rotor Tool 
Company ... Cleveland 


GENERAL OFFICES: MOUNT VERNON, OHIO 


ENGINES: GAS - DIESEL - GAS-DIESEL 
COMPRESSORS: RECIPROCATING AND CENTRIFUGAL, 
ENGINE, TURBINE OR MOTOR DRIVEN 
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Noel M. Champion (left) and Thomas H. Ferebee, Supt. Ammonia Plant. In background are two GMWA-10, four GMWA-8 and one GMWA-6 engine 


driven compressors for compression of air, natural gas, synthesis gas and ammonia, Armour also has two FM compressors for ammonia recirculators, 


WHICH PENTON' PIPE 


SOLID 


PENTON PIPE: 


A rigid, uniform pipe produced by 
extrusion, and available in sizes 
from 14” to 2” in either Schedule 
40 or Schedule 80, in lengths up to 
20 feet. Use in conjunction with in- 
jection molded, solid Penton fit- 
tings with socket or threaded con- 
nections (see diagram below). Pro- 
vides both interior and exterior 
high temperature corrosion control. 
Today’s most versatile, all-plastic 
pipe. 





THREADED 


This 1’’ Penton pipe at Halby Chemical Company, Wil- 
mington, Delaware, carries thyoglycolic acid and ether, has 
withstood steam-cleaning and outdoor exposure for more 
than nine months of service. The plastic pipe previously in 
use failed quickly from steam-cleaning and summer heat. 


Penton pipe and solid Penton fittings by Tube Turns, Louisville, Kentucky. 


OR SOCKET HOT GA 


Penton pipe and fittings, used in combination with 
other readily available Penton components for chem- 
ical processing, now make it possible to design a 
COMPLETE CORRCs CONTROL complete anti-corrosion system based on this versa- 

are ae tile high temperature thermoplastic. Write for your 
Eiigh Sornpenatnns remittance to eee mee copy of ““The ABC’s of Penton for Corrosion Resist- 


of chemical reagents , 
Easily fabricated ance,”’ which rates Penton’s performance when ex- 


Resistarit to chemical atmospheres 
*Hercules trademark for chlorinated polyether 
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IS BEST FOR YOU? 
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eee PENTON PIPE: 


Steel pipe with a heavy Penton lin- 
ing, available in sizes from 1” to 6” 
I.P.S. outside diameter, in lengths 
up to 10 feet. Joined by flanged 
gasket connection (see diagram be- 
low), it can be cut and fitted in the 
field without difficulty. Combines 
the outstanding high temperature, 
corrosion resistance of Penton with 
the structural strength of steel. 







4 
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This 3” Penton-lined pipe carries a chlorinated product in » ing ek Seen ZI 
carbon tetrachloride, 0.1% to 3% hydrogen chloride, less a ne 
than 0.1% chlorine, and occasional saturation with water, 

at temperatures ranging from 165°F. to 185°F. It shows no 

change after more than 10 months in continuous use. 





—— 


Penton-lined pipe by Saran Lined Pipe Company, Ferndale, Michigan. 





posed to over 280 different chemicals and chemical 
reagents. Complete information on current sources 
for Penton products is listed in ““The Penton Buyer's 


Guide,” also available upon request. THE STRENGTH OF STEEL 


and the properties of Penton 
Excellent corrosion resistance at elevated 


Cellulose Products Department 
temperatures 


HERCULES POWDER COMPANY Economically installed 


smconeonaren Safe, durable, and strong 
Wilmington 99, Delaware cPé0-8 
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process installations 1945 -1960 


Worldwide experience with six feeds utilizing 
seven process sequences to produce ammonia 


More than one million tons per year am- 
monia capacity has been built or is under 
contract by Foster Wheeler. Eight Foster 
Wheeler plants account for 20% of the tre- 
mendous increase in the production of am- 
monia in the United States over the last 
decade. The table at left provides a brief 
view of FW’s process flexibility and world- 


wide experience. 


The most recently completed FW ammonia 
plant exceeded rated capacity within one 
month of start-up. Economic production 


over a wide range of outputs has been real- 


ized. From plants of modest size, to those 
in the higher capacity ranges, these Foster 
Wheeler ammonia plants turn in excep- 


tional performances. 


Foster Wheeler has also designed and con- 
structed two of the largest urea plants in 
the United States. Both use the Pechiney- 
Grace process featuring total recycle and 
produce urea of superior quality and color. 
To get information on the ways Foster 
Wheeler process experience can serve you, 
write to Foster Wheeler Corporation, 666 
Fifth Avenue, New York 19, New York. 


Heat Engineered products, plants and processes... for the world’s industrial progress. 


FOSTER WW WHEELER 


NEW YORK LONDON 
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PARIS ST. CATHARINES, ONT. 





FLU IDICS* at work 











Glasteel takes the bite out of corrosive chlorine dioxide at Scott Paper Campany’s mill in Mobile, Alabama, 


How to profitably end corrosion 
in every phase of ClO» generation 


If you examined these tanks for dissolv- 
ing and storing sodium chlorate, you'd 
find no evidence of corrosion at the con- 
stantly shifting liquid-air interface. 


Combination of materials is the reason. 
These are Pfaudler® Glasteel tanks— 
steel outside for strength, glass inside 
for corrosion resistance. And there is no 
rust contamination of the chlorate, 
which can cause troublesome “puffs.” 


Glasteel towers and pumps. These 
tanks plus towers, pumps and ClO, 


32 


storage tanks are part of the chlorine 
dioxide system at Scott Paper Company 
in Mobile, Alabama. In operation for 
over 15 months now, there has been no 
evidence of corrosive attack in any part 
of the system where Glasteel has been 
used. 


Economy the key. You will also find 
Glasteel equipment in 38 other pro- 
gressive pulp mills. And, whether the 
Solvay or Olin Mathieson process is 
used, the reports are still the same: 
Pfaudler Glasteel turns out to be the 


most economical equipment available, 
in terms of cost, maintenance and serv- 
ice life. 


Complete systems. With this experi- 
ence and our Project Engineering serv- 
ice, Pfaudler offers you or your engi- 
neering firm complete plant design, 
procurement and installation for ClO: 
generating systems. 


More information. For details, or an- 
swers to specific questions, please write 
to the address shown on the facing page. 
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How to test the value of 
Glasteel polymerizers 


Consider three important factors — 
purity of the polymer, amount of down- 
time, and initial cost. Then, look at 
what you can expect from Pfaudler 
Glasteel polymerizers. 


Product purity. Glasteel will not con- 
taminate or discolor materials you use 
in making synthetic resins. Nor will it 
act as a catalyst to set off undesired 
side reactions. 

Naturally, you also get Glasteel’s un- 
matched acid-alkali corrosion resistance, 
so you can project a long service life for 
this equipment. 


Reduced downtime. Glasteel has an 
abrasion-resistant, smooth surface — 
smoother than the most highly polished 
metals. So even sticky substances don’t 
adhere readily. What little does, you 
wash away quickly between batches, 
using the Pfaudler glassed Spray Rinse 
Valve. Thus you can expect to put 
through more product per day. 


Lower cost. Glasteel costs less—signifi- 
cantly so—than the alloys you probably 
would consider in order to protect your 
product’s purity. Just how much you 
can save will be apparent after you 
have had a chance to discuss your needs 
with one of our representatives. 

Complete specifications and operat- 
ing characteristics are covered in Bulle- 
tin 932. We'll be happy to send you a 
copy. 


PFAUDLER PERMUTIT inc. 


Specialists in FLUIDICS ... the science of fluid processes 


Does a WIPED FILM 
evaporator fit 
your process? 


Yes, if you evaporate products that are 
(1) heat sensitive, or 
(2) highly viscous, or 
(3) low in thermal conductivity. 
What makes the Pfaudler Wiped 
Film Evaporator so well suited is the 
mechanically wiped evaporating  sur- 
face. 


It works like this: Centrifugal force 
of an internal rotor (pictured at left) 
holds four free-floating wipers in con- 
tact with the evaporator wall. These 
wipers spread your product out over 
the entire evaporating surface in a thin, 
uniform film. Slots in each wiper pre- 
vent product “curl” forward of the 
wipers and accelerate product move- 
ment down the wall. 

Since the heated wall is kept com- 
seg wet, you are sure of maximum 

eat transfer — a very important con- 
sideration with viscous and heat-sensi- 
tive materials, or those with low ther- 
mal conductivity. 
Test, anyone? In our Test Center we 
maintain a 4-square-foot Wiped Film 
Evaporator for product evaluation 
prt 

Production units offer 4 to more than 
100 square feet of evaporating areas. 
(That’s a 50-square-foot one being as- 
sembled in the picture.) 

We'd be happy to send you detailed 
specifications or provide further infor- 
mation about the test program. 





Four easy steps put 
F-C Glasteel Pipe* 
in your plant 


Here’s a corrosion-resistant, high-in- 
tegrity lined pipe that’s literally as easy 
as 1-2-3-4 to install. 

Just take a section of Pfaudler F-C 
Glasteel Pipe (the F-C means “field 
cut”) and cut to the length you want 
on a standard, dry abrasive cutoff 
wheel. 

Next, thread—just as you see in the 
picture. 

Third step: Fire-polish with a small, 

ortable furnace. (You can get one 
fies Pfaudler at modest cost that you 
will recover through the savings from 
a few installations. ) 

Then, thread on flange and belt sand 
to assure that gasket seat is fat and the 
flange connection seal-tight. 

For complete details, ask for Bulle- 
tin 989. 


Address all inquiries to our Pfaudler 
Division, Dept. CE-100, Rochester 3, 
Nic Ba 

*Patent applied for 


FLUIDICS AROUND THE WORLD 


Pfaudler Permutit is a world-wide com- 
pany with manufacturing plants in: 
Germany, Great Britain, Canada, Mex- 
ico and Japan, as well as four plants in 
the U.S. A. 





*FLUIDICS is the Pfaudler Permutit 
program that integrates knowledge, 
equipment and experience in solving 
problems involving fluids. 
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SUN SHIP 
built ‘em 
a... 


Our reputation as “master builders for land and 
sea” is based on 44 years’ service to the oil- 
refining, chemical and other industries. 


Frequently we are called upon to produce com- 
ponents for the building of large plants. Our 
manufacturing and fabricating skills, our under- 
standing of industry’s problems are reflected in 
the variety of equipment we build, like the 
fractionating towers and special pressure vessel 
shown here. 


In our complete, modern shops we build and 
deliver what’s needed in many fields. Our special 
Alloy Products Shop, for example, is equipped 
to produce medium and heavy stainless alloy and 
aluminum products for industry. 


Building for land « Pressure vessels * Fractionating towers ¢ Stills 
and tanks * Condensers and similar equipment 
¢ Special machinery ¢ Plate work, etc. 


Building for sea + Dry cargo ships * Tankers * Marine repairs 
¢ Dredges « Ferries * Marine engines * Marine 
machinery. 


Sun Ship does a big job for many companies, and can do the same for you. 


Sun 


SHIPBUILDING & DRY DOCK COMPANY 
ON THE DELAWARE « SINCE 1916+ CHESTER, PA. 
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You name it... 
PULSAFEEDER 
meters it! 


Corrosive acids or just plain water... abra- 
sive slurries or radioactive fluids... Lapp 
Pulsafeeder pumps them all safely, meters 
them precisely, completely eliminates leak- 
age and contamination. And you can fit the 
pump to your specific process from today’s 
most complete line: metered flow rate from 
a few drops to 15.7 gallons per minute; 
pressures up to 7000 psig.; manual or in- 
strument controls. Which for you? 


WRITE for new Catalog 59. Lapp Insulator 
Co., Inc., Process Equipment Division, 
1110 Poplar Street, LeRoy, N. Y. 
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YOU GET MORE...WHEN 





IT’S A PHILADELPHIA MIXER! 


YOU GET MORE because Philadelphia Mixers are 
huskier. All components are heavier duty, higher 
capacity. 

YOU GET MORE because the integrated design of 
Philadelphia Mixer drive assemblies makes optimum use 
of the high quality and extra capacity of all components, 
Result: Improved mixer performance . . . longer mixer 
life . . . reduced maintenance costs. 


CASE IN POINT: Hundreds of Philadelphia Mixers 
installed at Toms River-Cincinnati Chemical Corpora- 


tion, major producer of dyes, have produced solid, over- 
the-years savings through rock bottom maintenance costs 
and 100% availability. This includes mixers with hori- 
zontal motor drives that solve headroom problems . . . 
mixers with vertical motor drives that simplify tank top 
piping arrangements . . . mixers with variable speed 
drives that meet changing process needs . . . and special 
mixers with push button controlled impeller raising and _ 
lowering devices. 

When you buy Philadelphia Mixers you get still 
another advantage . . . precision ground gearing in the 
mixer drives. This is a major advance in gear accuracy 
that means less wear, less vibration and reduced sound 
levels. 

Look into all the advantages of Philadelphia Mixers. 
Six standard models, 1 to 250 HP. Special units to 500 
HP. Horizontal or vertical motor drive. Mechanical seal 
or packed stuffing box. Paddle or turbine type impellers. 
For complete data, write for catalog A-19. 


philadelphia mixers 


PHILADELPHIA GEAR CORPORATION 
King of Prussia (Suburban Philadelphia), Pennsylvania 
Offices in all Principal Cities * Virginia Gear & Machine Corp., Lynchburg, Va. 
INDUSTRIAL GEARS & SPEED REDUCERS * LIMITORQUE VALVE CONTROLS ®© FLUID MIXERS ¢ FLEXIBLE COUPLINGS 
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big rise! 


You may not wish to bake a cake with Wyandotte Bicarb. But yor 
(as many leading baking companies do). And each time you bake, 
the result will be uniformly the same. Point is, you can always trust 


the uniformity of Wyandotte Bicarb—in whatever way you use it. _ 


The reason: Over 70 years of manufacturing experience? Yes, that 


helps. But even more important is our more-than-70-year record of 


working with the bicarb-consuming industries to see that each user 
gets the proper grade to meet his needs exactly. Why don’t you try... 


Wyandotte Bicarb 





MORE DATA ON BICARB 


FOR 
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Paws 
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CUT OUT, FOLD, STAPLE, AND MAIL TODAY! 


[-] Send technical data on Wyandotte Bicarbonate 
of Soda. Include price sheets on [_] carload quanti- 
ties [|] L.C.L. quantities. 


I use bicarb for 








NAME 





TITLE 





COMPANY 





ADDRESS 





CITY 





(FOLD HERE ALONG LINE, THIS SIDE OUT) 





WYANDOTTE CHEMICALS 


MICHIGAN ALKALI Diviston 


Pacing Progress with Creative Chemistry \ A] 
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WYANDOTTE CHEMICALS CORPORATION 
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Top news stories and what they mean to CPI technical decision makers 


Chementator 


Three U. S. firms now spinning 
new rayon-that’s-not-rayon 


With an eye on the upcoming spring garment 
season, several rayon producers are hurrying 
to achieve a fully commercial status for new 
high-wet-modulus (polynosic) cellulose fibers: 

¢ Hartford Fibres has just started up its 
Zantrel polynosic fiber plant at Rocky Hill, 
Conn, Facility has a 15-million-lb./yr. capacity, 
can be expanded to 30 million lb./yr. 

¢Courtaulds (Ala.) is just bringing on 
stream a unit of undisclosed capacity in Mobile, 
Ala., to produce its version of high-modulus 
cellulosics under the trade name Moynel. 

«American Viscose has commercialized 
its experimental Fiber 40 under the Avril 
trademark, is now in production at three loca- 
tions: Nitro, W. Va.; Parkersburg, W. Va.; 
Front Royal, Va. 

Object of all this activity : to capture some 
of cotton’s markets in the face of mounting 
competition from other synthetics and dwin- 
dling markets for cellulosics in other areas, 
notably tire cord. New high-modulus fibers 
differ considerably from ordinary rayon, can 
be mercerized, stabilized by compressive 
shrinking and can be made crease-resistant 
without loss of strength that occurs in cotton 
fabrics. 

In related developments, Courtaulds 
(Canada) says it will import Moynel from its 
parent company in England for marketing in 
Canada until demand warrants setting up a 
plant at Cornwall, Ont. Although Moynel is 
being produced in England, Courtaulds says it 
cannot be considered commercial there. Rayon 
is not as beleaguered by other synthetics in 
England as it is in the U. S., so parent 
Courtaulds is not pushing the improved rayons 
as hard as are its North American subsidiaries. 

American Enka says it is still experiment- 
ing with its high-modulus Fiber 500, but has 
no commercial plans at present. It says it still 
is not sure whether a high-modulus fiber or a 
cross-linked fiber (such as Courtaulds’ Corval 
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and Topel) or a combination of both techniques 
is the best answer to rayon’s current market 
dilemma. 





Confirming industry speculation, 
Linde Co. says it will market high- 
purity oxygen and nitrogen via pipe- 
line from a central plant in the 
Houston Ship Channel area. First 
customers: Armco Steel and Dia- 
mond Alkali, both of which will tap 


off an 8-mi. line. 





Don’t bother to weld that pipe; 
it’s probably cheaper to glue it 


A development in pipe joining, now in use in 
the gas fields of the southwest, may soon be 
affecting the whole chemical industry. Tex- 
Tube, Inc., Houston, Tex., has invented a way 
to glue steel pipe with epoxy cement instead 
of using conventional welding techniques. 
Result: reduced installation time and lower 
costs. 

Process has been field-tested for over a 
year on lines carrying salt water, oil and na- 
tural gas in thin-wall (about 0.1 in. thick) lines 
ranging from 114 to 41% in. dia. One end of 
the pipe is enlarged slightly so that it over- 
laps the end of the next section by about 4 in. 
Inside of the enlarged section and the straight 
end of next length are both coated with epoxy 
adhesive, the two ends fitted together and a 
patented hydraulic crimping tool applied. After 
crimping, joint is taped. Total elapsed time: 
under 2 min. 

Glued joint takes about 48 hr. to come 
to full strength, after which a 3-in. line can 
withstand a 1,200-psi. working pressure and 
a 4-in. line withstands about 800 psi. Tex- 
Tube claims that use of the special thin-wall 
pipe cuts pipe costs as much as 58% while the 
new joining technique shaves _ installation 





‘‘Explosion-proof EX | T signs ! 


Where do you expect me to get them ?’’ 


Look in your Crouse-Hinds catalog, of course. There’s nearly every- 
thing you could want for hazardous areas listed there. Nine different types 
of explosion-proof telephones... horns, bells, clocks, pilot lights, instrument 
enclosures, gauge lights. Even X-Ray film illuminators. And, of course, 
modern designs in all the familiar exploson-proof motor controls, switches, 

plugs, receptacles, panel boards and lighting fixtures. UL-listed for 
every Class and Group in Article 500, National Electrical Code. 


So, whether you're looking for conventional or out-of- 
the-ordinary explosion-proof electrical devices, contact 
Crouse-Hinds. If you design, buy or work with hazardous- 
area equipment, a Crouse-Hinds catalog should be on your 
desk. Ask your Crouse-Hinds Representative. 





As you can see, they found the explosion-proof 


ras Sta a ae, ( CROUSE/ HINDS ) 
NEW YORK 


SYRACUSE 





OFFICES: Atlanta Baton Rouge Birmingham Boston Buffalo Charlotte Chicago Cincinnati Cleveland Corpus Christi Dallas Denver Detroit Houston Indianapolis Kansos City / 
Los Angeles Milwaukee New Orleans New York Omcha Philadelphia Pittsburgh Portlond, Ore, St.Lovis St. Paul Salt Lake City San Francisco Seattle Tulsa Washington 
RESIDENT REPRESENTATIVES: Albany Baltimore Reading, Pa. Richmond, Va. 
Crovse-Hinds of Canada, Lid., Toronto, Ont. Crouse-Hinds-Domex, S$. A. de C. V. Mexico City, D. F. Peterco, Sao Pavlo, Brazil 
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charges as much as 25%. As a bonus, the 
epoxy-joined lines stand up better in corrosive 
service than welded pipe. 

Although oil and gas pipeliners have been 
the first to experiment with this new method, 
several chemical processors are now evaluating 
it for possible in-plant use. Plastic-coated 
thin-wall pipe, for example, might be able to 
replace more expensive stainless and alloy pip- 
ing in corrosive service. 





A few details on the new Pechiney- 
Usgine aluminum production proc- 
ess have been divulged. Process in- 
volves two-stage carbothermic re- 
duction of bauxite, yielding alumi- 
num with lower Ti content than con- 
ventional material. The 5,000-ton/ 
yr. pilot unit being erected at No- 
gueres, France, will employ a 10,000- 
20,000-kva. reduction furnace. 





What next? Engineers call pay 
hike an unfair labor practice 


Boeing Airplane Co. recently gave its engineers 
an across-the-board 3% pay increase—and was 
immediately accused of an unfair labor prac- 
tice by the Seattle Professional Engineering 
Employees Assn. (SPEEA) that represents 
the engineers. 

This incident is not quite as bizarre as 
it sounds, however, in light of what preceded 
the pay hike. In negotiating sessions with 
SPEEA, Boeing offered to raise all engineers’ 
salaries by 3%. Union membership rejected 
this offer by an 87% majority because it de- 
parted from the four-year pattern under which 
salaries have increased by the same percentage 
as salaries paid beginning engineers. Union 
also claimed new contract’s layoff provisions 
would have impaired hard-won job security. 

After Boeing’s unilateral action in raising 
salaries by 3% in spite of the union’s rejection, 
SPEEA petitioned the National Labor Rela- 
tions Board to declare the action an unfair 
labor practice. In the meantime, SPEEA has 
a novel way of handling the controversial 3% 
that will be appearing in its members’ pay- 
checks. Engineers can volunteer to have the 
extra money deposited in a special bank ac- 


. . . CHEMENTATOR 


drawn until negotiations with the company 
are concluded satisfactorily. Voluntary refusal 
of the extra money, SPEEA contends, will 
dramatize the widespread support of the 
union’s position. 





Can high-quality titanium dioxide 
be made via. a continuous process? 


A small firm headquartered in Montreal, Que., 
claims to have achieved a goal that has eluded 
U. S. chemical companies for years: continuous 
production of pigment-grade TiO». Continental 
Titanium Corp. says it is building a $2-million, 
10-ton/day TiO, plant, using a secret con- 
tinuous process, in the Baie St. Paul area of 
Quebec. Plant is slated to go on stream in 
summer of 1961. 

Company’s vice president and process de- 
veloper, Nicholas Soloducha, says that the pat- 
ented route will produce TiO» for 30% less than 
conventional batch systems. Although he will 
give out no details, process is believed to in- 
volve two steps: continuous leaching of 
ilmenite to produce a low-iron TiO» followed by 
a continuous purification to refine the product 
to pigment quality. 

Many schemes have been advanced in the 
past for continuous ilmenite leaching, but 
all have been plagued by mechanical problems 
and none have been able to produce a pigment- 
grade product. One such process described in 
the literature employed a screw conveyor into 
which oleum and ilmenite fed continuously. 
Heat of reaction between acid and the ore dried 
the reaction mass before it reached the end 
of the conveyor. Discharged cake was then 
leached with water or dilute sulfuric acid ; con- 
version of titanium in the ore to soluble sulfate 
was about 90-95%. 





Interest in beryllium grows; new 
plant, new process announced 


Following up quickly on its development of a 
flotation-concentration process for beryllium 
ores (Chementator, Sept. 5, p. 43) Beryllium 
Resources hopes to have construction under 
way within 9 mo. on an extraction mill near 
Topaz Mt., Utah. 





count from which the funds cannot be with- continued on page 44 
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The P-K HEAT EXCHANGER Manual is a new 108-page 
work book that makes selection of a heat exchanger 
far easier than ever before. It enables you and your 
engineering staff to save time, effort and duplica- 
tion of work in developing a design that will meet 
all your performance conditions. 
This new work book standardizes terminology. 
It illustrates and describes components commonly 
NEW P-K HEAT EXCHANGER used in processing. It groups interchangeable front 
heads, shell sections and rear heads. In much the 
MANUAL SIMPLIFIES same way, it groups standard gasket joints, tube 


SELECTING COMPONENTS FOR pass partitions and shell baffles, thus greatly sim- 
INSTALLATIONS | 


LIKE THIS 


Air Reduction chooses P-K Heat 
Exchangers—ten in all—to help 
make vinyl acetate monomer 

at the Calvert City instal- 
lation of their growing 
chemical division. 


1) Which type front head for your heat exchanger? You can “‘pinpoint’’ its design 
more quickly by reference to the head coding index in the new P-K HEAT EXCHANGER Manual. 
In the Air Reduction installation four P-K exchangers of the type at the immediate 
right cool crude product gas in the tube side by means of water flow through the 
shell side. Tube temperature is 300°F; shell temperature 150°F; capacity, 

581,000 B.T.U. per hour. 


(2) Shell sections, such as the one at right center, can be surveyed 
and specified more easily by reference to the standard shell section 
designs grouped and coded in the P-K HEAT EXCHANGER Manual. 

There are four units like that at the Air Reduction installation, a 
straight tube, fixed tube sheet type exchanger with integral 
expansion joint. To make inspection easy, channels with 
removable cover plates have been incorporated. Shell 

side temperature is 300°F; tube side temperature, 450°F; 
copacity is 580,000 B.T.U. per hour. 


(3) Selection of rear head is simplified also 
when you use the P-K HEAT EXCHANGER Manual. 
Twenty-eight rear head designs are grouped 
and coded here, enabling comparison of 
the most popular designs at a glance. 

Photo at far right shows standard rear 
head on one of the installations’ 

two refrigerated type gas 

cooler and liquid-to-gas 

heat exchangers. 
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plifying the underlying details of design. 

In other sections of the P-K HEAT EXCHANGER Manual 
you find an outline of the economic and performance 
advantages of principal designs, a review of the 
fundamentals of heat transfer, and a number of 
basic tables and formulas, along with a comprehen- 
sive design check list and other features. 

As significant developments occur, the P-K HEAT 
EXCHANGER Manual will be supplemented and the 
new material sent to registered holders. 

Available copies of this useful new manual are 
limited in number, and therefore are reserved pri- 
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marily for those in the process industries who can 
best apply the information. If you design or specify 
heat exchangers, you are invited to write to us on 
your company letterhead, outlining briefly the areas 
of your interest. A few copies are available to stu- 
dents and non-technical personnel at a nominal 
charge. The Patterson-Kelley Co., Inc., 990 Burson 
Street, East Stroudsburg, Pa. 


Patterson (a) Kelley 


Heot Exchanger Division 
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Firm says its concentration process 
achieves beryllium recoveries of 89-91% from 
ores running 0.1-3.0% BeO. Besides opening up 
this country’s first source of beryllium, the 
company says it can probably sell beryllium 
concentrate “substantially below” the price of 
foreign hand-cobbed beryl of equivalent BeO 
content. The company has a tie-up with Brush 
Beryllium, so it should have no trouble finding 
a market for its output. 

In another phase of beryllium technology, 
General Electric says it has found a new way 
to produce pure beryllium hydroxide—the 
gateway to beryllium metal. This new route, 
based on the insolubility of beryllium basic 
acetate in water, is claimed to be simpler than 
other purification flowsheets, such as the 
fluoride process (see pp. 81-84). 

General Electric dissolves impure beryl- 
lium hydroxide in glacial acetic acid, filtering 
out insoluble impurities. When filtrate cools, 
beryllium basic acetate crystallizes. Crystals 
are water-washed, then redissolved and re- 
crystallized from glacial acetic acid. 

The basic acetate is then refluxed with 
boiling water to produce a beryllium hydroxide 
sol, which is filtered and washed to give a prod- 
uct with less than 10 ppm. silicon. 





“Wood will some day equal petro- 
leum as a source of industrial chem- 
icals,” declares E. G. Locke of U.S. 
Dept. of Agriculture. USDA re- 
search shows a chemical plant inte- 
grated into a wood processing com- 
plex can economically produce 
chemical intermediates such as fur- 
fural, hydroxymethyl-furfural and 
levulinic acid. 





A new revolution (not political ) 
may be in store for sugar growers 


The diffusion sugar extraction process piloted 
by the Hawaiian Sugar Planters Assn. 
(Chementator, Dec. 28, 1959, p. 22) has success- 
fully completed test runs over the past growing 
season, handling about 23,000 tons of sugar 
cane. The process, which substitutes warm 
water soaking for usual crushing method, 
looked so good in tests that its backers are now 
predicting that it will be used in any new 





sugar mills that are built—although it won’t 
replace any existing capacity. 

Silver Engineering Works, Denver, Colo., 
which participated in the test program, has 
entered a firm proposal to build new diffusion 
plants for $200/daily ton of capacity. Cost of 
other auxiliary equipment will bring total in- 
vestment to about $400/ton of capacity, com- 
pared with about $500/ton for conventional 
milling machinery. New process, once installed, 
also requires less manpower and utilities. The 
Sugar Growers Assn. will be issuing a de- 
tailed cost analysis of the process in a few 
weeks. 





California Research has licensed 
Standard of Ohio to use its new Iso- 
cracking process. Sohio will build a 
7,500-bbl./day Isocracker at its To- 
ledo, Ohio, refinery to convert 
straight-run and cracked gas oils to 
high-octane gasoline. 





Synthetic route to “natural” gas 


can take up peak-load slack 


Natural gas distributors are closely studying 
a new proposal for making synthetic fuel gas 
from various liquid feedstocks. They hope it 
will provide an economical answer to the con- 
tinuing problem of peak-load supply. Long- 
range transmission pipelines can’t be economi- 
cally sized to meet maximum demand; and only 
a limited amount of stored LPG can be injected 
without affecting the burning characteristics 
of the gas. 

New process, piloted by the Institute of 
Gas Technology, Chicago, combines catalytic 
steam reforming and hydrogasification in one 
furnace, achieves heat economy by using waste 
heat from reforming step to heat gasification 
tubes. Advantages cited over present commer- 
cial process (cyclic thermal cracking, with coke 
burn-off between cycles) are: relatively low 
investment, higher conversion with less by- 
product handling, high-pressure product. 

In operation, natural or recycled product 
gas (one-fifth volume of final product) and 
steam react at 1,800 F. in the presence of nickel 
catalyst. After reforming,\a water-gas shift 
eliminates CO; monoethanolamine scrubbing 
removes COs. Resulting hydrogen and incom- 
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Quality costs less 
in the long run! 


BJ Bilton Pumps 


Quality is vital in selecting a small pump too! 

Without the spares, auxiliaries and regular maintenance 
schedules most larger installations receive, the small, 
general-purpose pump often operates under rugged 
conditions with little or no care. 


Backed by Byron Jackson’s reputation for quality, the 
close-coupled Bilton is designed for this kind of service. 
As a compact motor-pump unit it requires no special 
base plate, has no shaft alignment problems and can be 
mounted in any position. Available in capacities from 
10 to 2,000 gpm, heads to 520 feet, motors from 

Ys to 60 hp. 


Quality is the best investment in the long run! 


BYRON JACKSON PUMPS, INC. 


SUBSIDIARY OF BORG-WARNER CORPORATION 
P.O. Box 70, Lawrenceburg, Indiana 
P.O. Box 2017 A, Terminal Annex, Los Angeles 54, California 


NEW LX BILTON MODEL brings BJ Quality 
to the low-cost, low capacity pump market 
too! Write for bulletin #3-1004. 
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ing feed (ranging from natural gasoline and 
naphtha through kerosene and No. 1 fuel oil) 
flow to hydruyasification tubes for reaction at 
1,300 F. Final product is condensed and sepa- 
rated into gas and liquid fractions. 

Institute of Gas Technology estimates that 
a plant to produce 24 million scf./day of 957- 
Btu. gas would cost about $3.5 million. 





Optical maser may shed new light 
on photochemical reactions 


Closely following a similar announcement by 
Hughes Aircraft Co. (Chem. Eng., Sept. 5, p. 
52), Bell Telephone Laboratories has demon- 
strated a working optical maser. This device 
enables scientists for the first time to generate 
specific electromagnetic frequencies in the visi- 
ble spectrum. 

Although Bell is intrigued mainly by the 
communications potential of the optical maser, 
it also may be used in photochemical reactions. 
The single frequency light beam (4.2 x 10" 
cycles in the case of Bell’s ruby maser) could 
be used to excite specific chemical isomers, 
introducing a new degree of selectivity to 
photochemical synthesis. Masers employing 
different crystals could produce any other 
frequency of light desired. 

Bell’s maser consists of a synthetic ruby 
crystal surrounded by a xenon-are “light 
pump.” Light from the are excites chromium 
atoms in the ruby to emit light of a specific 
frequency. Geometry of the crystal causes 
these waves to be reinforced, so that a concen- 
trated beam of practically parallel rays leaves 
the end of the crystal. Bell has sent signals 
23-mi. with its experimental model and much 
greater distances are possible because of the 
highly directional nature of the beam. 





Process upgrades phosphorus- 
furnace slag, wins rare metal 


Next summer, a new plant will come on stream 
in Salt Lake City that will open up an entirely 
new domestic source of vanadium—and pro- 
vide an economic outlet for some of the slag 
from western phosphorus furnaces. Jointly 
owned by Minerals Engineering Co. and Sus- 
quehanna-Western, new facility will utilize 
a process developed by Minerals Engineering 





to treat slag from Food Machinery’s Poca- 
tello, Idaho, phosphorus plant. 

Although vanadium has been in long sup- 
ply, backers of the new venture say growing 
markets, both in ferrovanadium for steel alloy- 
ing and vanadium tubing for nuclear applica- 
tions, assure sales of around $2 million yearly, 
mainly overseas. New process will be “compet- 
itive” with conventional routes, but its main 
virtue lies not in cost-cutting, but in provid- 
ing a new source of the silvery metal. 

Details of the new process are not avail- 
able because of pending patents, but here is an 
outline of the basic steps: tapping phosphorus 
furnaces periodically nets a ferrophosphorus 
slag containing 3-5% V. This material will be 
processed right at FMC’s plant, in a unit re- 
sembling a Bessemer converter, yielding 
refined ferrophosphorus and a slag containing 
12-14% V. 

Vanadium concentrate will then be 
shipped to the Salt Lake City facility where 
it will be roasted with sodium chloride to 
form the water-soluble vanadate. After leach- 
ing with water, vanadate solution will be puri- 
fied by solvent extraction. Vanadium values 
are then precipitated and fired to vanadium 
pentoxide, which will be sold as product. 





Research and development briefs 


Custom-tailored rubber can be produced by 
irradiating natural latex, report Goodyear 
Tire & Rubber researchers. By varying radia- 
tion dose, molecular structure ean be varied 
at will, increasing modulus of elasticity and 
tensile strength as molecular crosslinking in- 
creases. Results to date indicate that com- 
mercial irradiation facilities located right on 
latex plantations would be economically feas- 
ible. 


Plastic radiation barriers, based on liquid 
polyethylene resin (Chementator, Sept. 5, p. 43) 
incorporating boron or lead, have been devel- 
oped by Delka Research Corp., Hawthorne, 
N. J. Fast neutrons are slowed by elastic col- 
lisions with hydrogen atoms in the plastic 
molecules, are then captured by a boron nu- 
cleus in the resin. And plastic foams incor- 
porating lead are claimed to be more effective 
than concrete or water in stopping neutrons 
and gamma radiation. 


For More Industry News .. . 
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= 4 
FISHING 


... for interest in these 12 interesting new compounds from Ba AC 


Sulfur Tetrafluoride-Boron Fluoride Complex. (SF,* BF3) 
N, N-Dimethy! Sulfamyl! Chloride. [(CH;)2NSO.CI] 
Sodium-2-Chloroethane Sulfonate. (CICH,CH.SO;Na) 
Hydroxylamine-O-Sulfonic Acid. (H2NOSO;H) 

Duroyl Propionic Acid. (C;oH;;COCH,CH2COOH) 

2, 2-Dichlorobicyclo- (4,1,0) Heptane. (C,H; Cla) 
2-Methylmercaptophenol. (CH;SC,H,OH) 
4-Methylmercaptophenol. (CH;SC,H,OH) 

Sulfamide. (NH.SO.NH,) 

Sulfuryl Fluoride. (SO.F.) 

Sulfur Trioxide-Pyridine Complex. (SO; + Pyridine) 
Methylene Sulfate. (CH.SO,). 


Frankly, as yet we know very little about the uses for 
these new chemicals. We do have limited technical data 
on each which we'll be glad to send you. We can also 
provide small laboratory quantities of most of them for 
your investigation. 

All of these new compounds have been prepared on a 
laboratory scale as a direct result of General Chemical’s 
broad research programs, They are not now available 
in commercial quantities, but we could supply such 
quantities if enough demand develops. 

Would you like to join our “fishing expedition” ? 

If so, just attach the coupon to your card or company 
letterhead. 


ANC 
| hemical 


BAKER & ADAMSON? Fine Chemicals 
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GENERAL CHEMICAL DIVISION 


40 Rector Street, New York 6, N. Y. 


Baker & Adamson Products 
GENERAL CHEMICAL DIVISION 
Allied Chemical Corporation 

40 Rector Street, New York 6, N.Y. 


Please send data on the following compounds: 




















Name 


Title 





Company. 





Address cs 





City Zone___ State 











Industry News 


COMPUTER CONTROLS CRUDE DISTILLATION... 


... BIGGEST POTASH MINE... 
...PRIVATE FIRMS TO GET INTO HELIUM 


Test drillings proved the size of the 
rich Cane Creek potash deposit. 


Biggest Potash Mine 
Shaping Up in Utah 


After a winning fight with west- 
ern oil producers over mineral 
rights to federal lands in the Cane 
Creek, Utah, area (Chementator, 
Oct. 3, p. 33) Texas Gulf Sulphur 
announces it is planning to build a 
$20-30-million potash plant—pend- 
ing final approval by the company’s 
directors. 

TGS believes the potash deposits 
are richer than any other known 
to exist in the U.S. Plans call for 
an initial 2,700-ft. mine shaft that 
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will feed about 10,000 tons/day of 
potash ore to a nearby extraction 
plant. Richness of the Cane Creek 
ore, says TGS, will make the plant 
the biggest potash producer in the 
country. 


rn 


Crude Distillation Unit 
Under Computer Control 


Climaxing a two-year develop- 
ment program by Standard Oil 
(Ind.) and International Business 
Machines, a 140,000-bbl./day crude 
oil distillation unit is now under 
open-loop computer control at 
Standard’s Whiting, Ind., refinery. 
Picked for the job was a regular 
IBM 704 digital computer (al- 
though industry observers believe 
IBM is readying a new digital 
model tailored specifically for proc- 
ess control assignments). 

Standard says it expects a 
“satisfactory” payout from the ex- 
pensive computer-control hardware. 
But it is quick to add that it is 
looking “more toward the long- 
range impact that development 
work will have on refinery opera- 
tions.” Plans are already in the 
works for putting an Ultraformer 
under computer control. Other 
likely candidates: catalytic crack- 
ing and alkylation. 

First phase of the control opera- 
tion is the collecting of readings 
from 196 instruments every seven 
minutes. These data are trans- 
mitted over a mile-long telephone 
line to the administration building 
where the computer is housed. 
Every hour, the linear-programmed 
computer goes through an opti- 
mizing routine; more than 20,000 
instructions are stored in the 
memory. Every 20 minutes, the 
computer examines the input data 
to determine how closely the crude 
unit is approaching the hourly op- 
timization goals. 


Results from all computations 
are sent back to the control room 
where they print out, so operators 
can manually adjust the 19 key 
variables. Standard says it will be 
a relatively simple matter to switch 
over to closed-loop control later so 
that the computer can change all 
the set-points automatically. 





Way Paved for Firms to 
Enter Helium Business 


New legislation signed by Presi- 
dent Eisenhower on Sept. 13 has 
made possible the helium conserva- 
tion program that the Dept. of the 
Interior has been anxious. to 
inaugurate. 

The legislation, which goes into 
effect next March, authorizes the 
Secretary of the Interior to buy 
helium from private industry under 
long-term contracts. In the over- 
all program envisioned by Interior, 
private firms in the natural gas 
business will extract a crude (50- 
80%) helium stream from natural 
gas wells, then sell it to the govern- 
ment. Government will store the 
crude helium in its Cliffside gas 
field near Amarillo, Tex., will refine 
and sell it to meet demand. 

Purchase price for the crude ma- 
terial is to be negotiated on a plant- 
to-plant basis. Interior says it will 
buy a maximum of 4 billion cu. ft./ 
yr. helium, spend a maximum of 
about $60 million/yr. Sale price for 
the purified product may be pegged 
at $40/1,000 cu. ft. 

Many helium-bearing natural 
gas wells are located in the Pan- 
handle and Hugoton fields of Texas, 
Oklahoma and Kansas, and this will 
probably be where private firms 
will build their extraction plants. 
Interior reports that nearly every 
company controlling natural gas 
in the two fields is interested in 
participating. 
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Continuous purification technique 
makes use of inverse temperature solubility a sypsum 


to produce 99,99%-pure NaCl from rock salt. 


Solubility 
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Temperature 


First commercial 
installation has double- 
effect evaporator. 
Saturator (left 
foreground) insures 
maximum concentration 
of salt in the brine, sand 
filters (center) clarify it. 


NEW PROCESS AUTOMATES SALT REFINING 


Now on stream at International 
Salt Co’s. Avery Island, La., mine, 
is the first full-scale plant employ- 
ing the company’s revolutionary 
Recrystaliizer process. 

With its double-effect evaporator, 
the plant is turning out a finished 
salt that assays a striking 99.99% 
NaCl at a 15-ton/hr. clip. 

The process, which was ex- 
tensively piloted at the company’s 
Watkins Glen, N. Y., refinery, 
makes use of the inverse temper- 
ature solubility curve of CaSO, 
rather than chemical treatment, to 
produce high-purity salt directly 
from low-grade rock salt (Chem. 
Eng., March 1952, p. 140). 

But instead of the gypsum being 
precipitated out by heating of 
brine, the CaSO, in the crude salt 
fed to the system remains undis- 
solved and is removed by settling 
and filtration. 

The process is ideally suited to 
rock-salt mining operations where 


tailings from the screening step 
can be used as raw material. 
Other forms of relatively impure 
NaCl, such as solar salt and refuse 
salt, can also be refined by this 
means. It is not applicable where 
brine is the only raw material 
available. 
> Internal Heaters Out—Conven- 
tional saltmaking operations use 
multiple-effect calandria-type vacu- 
um pans, or multiple-effect crystal- 
lizers with forced circulation 
through outside closed heaters. 
International’s new technique— 

Does not employ tubular 
heaters. This reduces initial in- 
vestment, cuts maintenance costs, 
eliminates scaling. 

eMakes chemical treating of 
brine unnecessary. 
Starts With Rock Salt—At Avery 
Island, rock-salt fines are fed at a 
controlled rate into a _ slurrying 
tank (flowsheet, page 50) where 
they are mixed with mother liquor 
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from, and at the temperature of, the 
second-effect evaporator, usually 
about 130 F. 

Resulting slurry is pumped 
through a countercurrent, direct- 
contact heater in which vapor from 
the first-effect evaporator is con- 
densed, thereby dissolving abovwi 
half of the salt. Slurry is then fed 
to another direct-contact unit where 
it is heated to 222 F. by injection 
of exhaust steam from a _ turbo- 
generator. In areas where cooling 
water or steam costs are high, 
vapor recompression will provide 
a more economical source of heat 
for this unit. 

The brine then flows upward 
through a saturator, where com- 
plete dissolution of the salt takes 
place and where a portion of the 
anhydride (CaSO,) separates out. 
It is clarified by settling thick- 
ener and six pressure-type filters 
charged with anthrafilt. 
> Efficient Evaporation-—The com- 
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Process employs direct 
contact heaters to 
speed dissolution of 
NaCl from the crude 
rock salt. Evaporators 
have no internal nor 
external heating 
facilities. 


pletely clarified effluent (at 220 F.) 
discharges to the first-effect evapo- 
rator, which operates at 14 in. Hg 
abs. Here it flash-cools to approxi- 
mately 180 F., releasing vapor that 
is condensed in the previously men- 
tioned first direct-contact heater. 
Concentration of the brine, plus the 
reduction in temperature from 220 
to 180 F., causes some of the salt 
to crystallize. 

A portion -of the first-effect 
magma is thickened in a settler, 
and the clarified mother liquor that 
overflows is fed to thé second-effect 
evaporator. Here, it flash-cools to 
130 F., resulting in the crystalliza- 
tion of additional salt. A portion 
of the slurry from this effect goes 
to the second-effect settler, and the 
clarified mother liquor that over- 
flows is pumped back to the feed 
tank for slurrying more rock salt. 

Salt crystallized in both evapo- 
rators settles into elutriating legs 
against a classifying current of 
brine. This salt is withdrawn peri- 
odically and pumped to a top-feed, 
rotary filter-dryer, where gas- 
heated air completely dries the 
crystals. Filtrate is returned to the 
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main system. The hot salt at 210 
F. is discharged into a rotary cooler 
and cooled to 150 F., then is con- 
veyed to screens and storage or 
directly to loading. 

Since CaS0O,, the chief impurity 
in rock salt, is extremely insoluble 
at 220 F., the brine fed to the first- 
effect evaporator is very pure. Cool- 
ing action in the evaporators causes 
the mother liquor to be under- 
saturated with respect to CaSO, 
and, therefore, no crystallizing out 
occurs in the evaporating process. 
The result is a salt as pure as it 
is possible to make commercially. 
»>Economy of Operation—Steam 
consumption per ton of salt pro- 
duced in the double-effect unit at 
Avery Island is comparable to 
quadruple-effect economy in calan- 
dria or forced-circulation evapora- 
tors. 

An additional saving is the elim- 
ination of the expensive lime and 
soda ash treatment that is required 
to produce a salt of comparable 
purity in conventional systems. 
Also, the initial cost of a double- 
effect Recrystallizer is somewhat 
less than a quadruple-effect forced- 


circulation evaporator, due princi- 
pally to the elimination of two 
evaporators. 

Furthermore, the absence of tub- 
ular heat exchangers reduces main- 
tenance. 

Since there is no condensate re- 
turn, however, cost of boiler feed- 
water is higher than normal. 

Use of Monel evaporators and 
316 SS pumps was considered es- 
sential at Avery. However, the 
brine purification vessels were con- 
structed of steel and are being pro- 
tected from corrosion by cathodic 
means. All piping beyond the fil- 
ters is nonferrous to preclude con- 
tamination from iron particles. 
> Instrumentation Essential— 
Levels of the liquid in all atmos- 
pheric and vacuum vessels are auto- 
matically controlled. Magnetic 
flowmeters are used to measure the 
flow of hot brine through each 
filter, and a remotely controlled 
gravimetric feeder measures rock 
salt into the slurrying tank. Also 
under automatic control is the 
temperature of air fed to the salt 
dryer, and the exhaust steam fed 
to high-temperature heater.—AvG 
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1800 1S NOT TOO HOT FOR NEW CALSILITE-HI 


New Ruberoid Calsilite-Hi insulation for soaking heat to 1800°F. It’s 
light, strong and so economical it can be used on all types of jobs. Calsi- 
lite-Hi is ideal for both insulation and fireproofing. 


Caisilite-Hi, a molded calcium silicate 
insulation, extends the Ruberoid in- 
sulation line to the upper temperature 
limit of 1800°F. Available in half- 
sectional, three segmental and block 
form, it can be used as fireproofing for 
walls, partitions and ceilings as well as 
insulation for piping and equipment. 


Calsilite-Hi is light and easy to install. 
It cuts and mitres quickly, smoothly 
and is gentle on hands. What’s more, 
it keeps its strength even when wet, 
does not soften or fall off. Returns 
to its original thermal efficiency when 
dry. Resists most chemicals and alka- 
lis in industrial concentrations. 


For additional specifications or samples of Calsilite and Calsilite-Hi insulation, 
write: The Ruberoid Company, 500 Fifth Avenue, New York 36, New York. 


The RUBEROID Co. } 
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THERMAL CONDUCTIVITY 
(BTU/sq. ft./inch/hr./°F.) 
400°F. (Mean)..........-....... 0.54 
Cg OB py 0.64 
Be CIs inc ccicedesccccees 0.74 

Density 13.5 Ibs. per cu. ft. 
Compressive Strength 

5% deformation (Min.) 135 ibs. psi. 
Flexural Strength 75 Ibs. per sq. in. 


Change under Soaking Heat 
24 hrs. @ 1800°F. 
Loss in weight 
Linear Shrinkage............ 1.5% 
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POTENTIAL UNFOLDS FOR UPFLOW PULPING 


First continuous vertical upflow digester enters 
second year on stream with output approaching 130% of 
design capacity and a 200% goal in sight. 


The period of “wait and see” has 
ended for Hammermill Paper Co.’s 
unique continuous pulping process 
at Erie, Pa. : 

Royal H. Raasch of Hammermill 
confirmed this at the 14th Alkaline 
Pulping Conference of TAPPI* in 


* Technical Assn. of the Pulp & Paper 
Industry 
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Portland, Ore., by stating that the 
process already has produced at 
128% design capacity, seems 
headed for 200% output before it 
levels off. Furthermore, quality is 
the same as batch pulp produced 
during the identical l-yr. period, 
within the limits of measurement. 
> Two-Way Deal—Does this per- 
formance stem from the uniqueness 
of the process? To a large extent, 
yes. And, in turn, the unusual 
process results from the happy com- 
bination of Hammermill’s recently 
developed Neutracel hardwood pulp- 
ing technique with Improved 
Machinery, Inc.’s, completely new, 
continuous upflow pulping tower. 
First used in 1952 on a batch 
basis, the Neutracel process pro- 
duces neutral sulfite pulp from 
hardwoods, for use in bond and 
other fine-grade papers. To satisfy 
rising demand for this pulp, Ham- 
mermill had to install additional 
batch or continuous capacity. 
Economy of space, steam and 
manpower, together with the hope 
of greater uniformity of product, 
favored installation of a continuous 
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These are the key units 


Chip lifter is a large perforated 
piston that periodically elevates 
entire mass of chips while per- 
mitting liquor to flow through the 
perforations. 


Chip feeder is positive displace- 
ment unit that gives nonplugging 
operation at very high wood-to- 
liquor ratios. 





system. And the need to pulp sub- 
stantial tonnages for lengthy reac- 
tion periods at moderate tempera- 
tures (with the chips _ fully 
submerged) pointed toward use of a 
large vertical upflow digester. 

The only hitch: up to that time, 
no one had been able to build this 
type of commercial digester able to 
move chips upward without damage. 
> Hydraulic Lifter Turns the Trick 
—Impco resolved this problem by 
designing a hydraulically operated 
lifter to propel the chips up the 
tower. The working element, or 
platform, is a perforated single- 
turn helical screw piston, positioned 
to move up and down in the bottom 
of the tower. 

Chips are sluiced onto the top of 
the piston by a positive displace- 
ment feeder and pump having 
intermeshing twin screws. Because 
the piston is perforated, liquor 
in the tower moves independent of 
the column of chips. 

Spent liquor discharges from the 
top of the tower below the level 
where the conveyor removes the 
cooked chips. Not only is heat re- 
covered but, also, the organic solids 
in the liquor are equivalent to the 
quantity that would be removed by 
the first stage of a conventional 
three-stage countercurrent pulp 
washer. 
> Tops Performance Quota—Some 
advantages that are inherent in the 
operating principles are pushing 
Hammermill’s output far beyond 
design capacity: 

With upflow design, chips are 
subjected to maximum hydrostatic 
pressure as soon as they enter the 
bottom of the tower. This forces 
the liquor into them in minimum 
time. Heating of the chips tc re- 
action temperature is rapid, as 
liquor is withdrawn near the 
bottom of tower, heated by ex- 
change with liquor and steam, then 
returned higher up. 

Uniform density is maintained 
in the packed chips by random rota- 
tion of the lifter after each upward 
stroke. Upflow of chips, feed rate 
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} SWIVEL 
JOINTS.. 


modern joints you can 


WELD 


Into the line/ 


Now you can say.. 


goodbye to leaky threads C-E joints welded into loading arms eliminate excessive 


maintenance costs caused by dripping caustic fluids. 


goodbye to costly flanges C-E weldable joints eliminate need for flanged connections 


when fabricating loading arms. 


goodbye to higher installation costs C-E weldable joints are easier and faster to 


install, lower priced and stronger, too. 


goodbye to time-consuming packing replacement C-E weldable joints can be 


Write today 

for our new 
catalog on C-E’s 
modern line of 
swivel joints. 


repacked when necessary without removal from loading arms. 


Continental-Emsco’s patented design permits bearings to 
remain in place even during packing replacement or adjust- 
ment. Simply loosen set screws and turn body. Joints break 
like a union, exposing only the packing. . bearings are never 
disturbed. Wide spacing of high capacity bearings . . another 
exclusive C-E feature .. permits greater foot-pound loading 
on the joint. Additional features include on-location replace- 
ment of worn parts .. elimination of split bearing races for 
added strength .. reversible races on most joints for double 
service life. 


C-E joints are manufactured for practically all petrochemical 
and chemical services. Sizes are availabie from 34” to 12” 
diameter in steel..from 2” to 12” diameter in aluminum. 
Joints are also available in threaded or flanged styles for 
replacement in existing systems. 





CONTINENTAL-EMSCO COMPANY 


A Division of The Youngstown Sheet and Tube Company 


Industrial Products Division 
P. ©. Box 359, 
Dallas 21, Texas 
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of fresh pulping liquor, and temper- 
ature, can be adjusted to produce 
the desired degree of cooking. Re- 
action rate can be doubled for each 
temperature rise of 7 deg. C. 

Under the old batch conditions, 
pressure is limited to 110 psi. And 
the cook takes about 34 hr. to com- 
plete the required temperature rise. 

The new digestion system was 
designed for 125-ton/day moisture- 
free bleached pulp, operating with a 
23-hr. cook. But with a 250-psi. 
rating, there is latitude to exploit 
conditions that will shorten pulp- 
ing time and increase capacity. 

At a 160-ton/day rate, pulp qual- 
ity is equivalent to that produced 
by the batch method during the 
same period under the much longer 
cooking cycle. 

Using a new laboratory digester, 
Hammermill has studied the process 
in the high rate range correspond- 
ing to 250 ton/day. While the re- 
sults indicate some decrease in 
yield, the company eventually ex- 
pects to operate the digester at this 
rate.—CSC 


Fuel-Cell Developments 
Maintain Rapid Pace 


A long-term research program, 
underwritten by 25 companies to 
advance fuel-cell technology, has 
just begun at Battelle Memorial In- 
stitute, Columbus, Ohio. Tenta- 
tively scheduled for five years, pro- 
gram will be fundamental in nature, 
is designed to complement existing 
government, industrial and aca- 
demic fuel-cell research. 

This program is the first step 
taken by private industry to bring 
order and perspective to this fertile 
research field. According to Bat- 
telle’s project director, John Mc- 
Callum: “Before the fuel cell’s po- 
tential can be realized as a power 
source for automobiles, domestic 
heating and cooling, and industrial 
processes, there will have to be a 
number of innovations.” 

Besides collecting and evaluating 
new fuel-cell data from all sources, 
Battelle will conduct original re- 
search in the area of fuel-cell ma- 
terials. One aim will be to develop 





high when tank is completed. 





Vinyl] shield blocks seepage through tank foundations 


Engineers, above, are shown installing what is believed to be a novel 
advance in concrete tank construction. After a 2-in.-thick foundation 
slab of concrete has been poured and dried, a single piece of vinyl plastic 
sheet is laid on top of it. A 4-in. slab of reinforced concrete is poured 
on top of that, sandwiching the plastic and forming an impenetrable water 
barrier. Vessel under construction is a 560,000-gal. water tank, being 
erected in La Verne, Calif. Bottom slab is 72 ft. in dia., sides will be 28 ft. 








an alloy with unique electrical prop- 
erties; other studies will examine 
the special properties of thin-metal 
films and metal-chelate-coated car- 
bon electrodes. 

Emphasizing the interest that a 
growing number of companies have 
in fuel cells, three firms made re- 
cent announcements: Ionics, Inc., 
Cambridge, Mass., has developed a 
lightweight hydrogen-oxygen cell 
with plastic ion-exchange mem- 
brane for power generation in 
earth satellites. Cell is reversible, 
can utilize electric current from 
solar cells to break down water into 
H, and O, while the satellite is in 
the sun, then recombine the gases 
to form water and electric current 
when the satellite passes through 
the earth’s shadow. It is similar 
in principle to General Electric’s 
ion-exchange cell (Chem. Eng., 
May 30, p. 50). 

And Standard Oil (Ind.) and Mc- 
Graw-Edison are combining forces 
for joint fuel-cell research. Ob- 
ject of the work will be to find a 
cell that can run on hydrocarbons. 
Ultimate aim is to replace the gaso- 
line engine with a device taking 
advantage of the fuel cell’s high 
(60-75% ) fuel efficiency. 





Now, Tougher Steels 
For Process Equipment 


One of the steel industry’s an- 
swers to the threat of high-per- 
formance, but expensive, exotic 
alloys are new high-performance 
steels that cost less than the rarer 
metals. First in this line of new- 
generation materials is a grade of 
supertough steel, originally de- 
signed for armor plate but now 
available in sheet and strip. 

Ability to roll this steel into 
sheet makes possible a whole family 
of high-strength, low-weight indus- 
trial equipment, according to U. S. 
Steel, which is turning out the ma- 
terial at its Homestead, Pa., roll- 
ing facility. Products of interest to 
the chemical industry that can be 
fabricated from the steels include 
equipment for handling liquefied 
gases such as oxygen and nitrogen. 
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the HS 40 W 


B-P PRESSURE 
CENTRIFUGAL 


BAKER PERKINS research now brings you the HS 40 W Uni- 
versal Pressure Centrifugal, engineered for normal operation 
at 1000 times gravity and internal pressures to 150 psi. Several 
important features are entirely new: A MECHANICAL SELF- 
BALANCING SHAFT SEAL is positioned where the main shaft 
enters the housing and is the only major moving seal. A 
CLAMPING AND SELF-ALIGNING DOOR SEAL consisting of a 
floating ring plus two O-rings assures a completely safe lock 
without the necessity of tightening bolts. A SIMPLIFIED 
DESIGN OF THE DISCHARGE KNIFE AND CHUTE. Complete 
discharge of all solids is effected, eliminating swirling or dusting 
of solids within the housing. PROGRESSIVE PEELING. For the 
first time, provision is made for the peeler knife to enter the 
cake at successively increasing depths. Glazing of the heel is 
eliminated. Air displacement is controlled during both the 
charging and peeling operations. 


As in all Baker Perkins Universal Centrifugals, the interior of 
the new model is completely and readily accessible. For com- 
plete specifications of the high capacity HS 40 W Universal 
Pressure Centrifugal, see your B-P sales representative or 
write to: 


BAKER PERKINS INC CHEMICAL MACHINERY DIVISION 
[me SAGINAW, MICHIGAN 
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EXPERTS CUE Ch.E’s TO WHAT’S NEW 


© Conference on The New Chemical Engineering will 
draw 300 registrants to Kansas City on Nov. 29 and 30. 


© Below is a facsimile of the preregistration card. It 
will reserve your place among the conferees who will 
hear how to apply new engineering tools to their work. 


Pictured at left are two of the 
authors who will deliver papers at 
the Conference on The New Chemi- 
cal Engineering, set for Nov. 29 
and 30 at Kansas City’s Hotel 
Muehlebach. The meeting is co- 
sponsored by Midwest Research 
Institute and Chemical Engineer- 
ing (see program in Chem. Eng., 
Oct. 3, p. 48). 

a Author’ Williams is already 

™ known to the readers of Chemical 

ta Engineering for his series on sys- 
tems engineering. An engineering 
supervisor in Monsanto’s research 
and engineering division, Williams 
will detail the mathematics needed 
for full examination of control sys- 
tems, pursuing the subject farther 
than he has in his CE series. 

Henry Eyring is dean of the 
graduate school and professor of 
chemistry at the U. of Utah. He is 
a widely known authority on rate 
processes and in his paper will 
examine the state of process 


kinetics knowledge and ways to 
move from theory to _ practice. 
Eyring is this year’s Schoch lec- 
turer at the U. of Texas, following 
in the footsteps of Williams who 
was the lecturer last year. 

Other distinguished authors on 
the program include J. S. Dahler, 
professor of chemical engineering 
at U. of Minn. He will emphasize 
application of statistical mechanics 
and kinetic theory in solution 
of engineering problems. Yudell 
Luke’s paper on numerical analysis 
will be especially timely because of 
the increasing use of computers 
in problem-solving. Luke heads up 
mathematical analysis at MRI. 

T. L. Koehler of American 
Cyanamid is to show how statistics 
can increase productivity on the 
production line. J. C. Hetrick, 
operations research authority at 
Arthur D. Little, will explain how 
OR can save money in widely vary- 
ing applications. 

To explore solid-state phenomena 
from the chemical viewpoint, con- 
ferees will hear Rowland Johnson 
of Texas Instrument’s research 
division. Norman Hackerman, head 
of U. of Texas’ chemistry depart- 
ment, will examine those aspects 
of new chemical developments that 
are important to the process man. 


CONFERENCE ON 
THE NEW CHEMICAL ENGINEERING 


CONFERENCE ON 
THE NEW CHEMICAL ENGINEERING 


Cosponsored by 
Midwest Research Institute and Chemical Engineering Magazine 
Hotel Muehlebach, Kansas City, Mo. 
November 29 and 30, 1960 


ADVANCE REGISTRATION FOR THE CONFERENCE 


Hotel Reservation Request (do not detach) 


: [] Check here if you DO NOT want a hotel reservation made for you. 
: If you WANT a hotel reservation, fill out below: 

> [ Reserve single ($8.50-$20) 
> [) Reserve double ($15-$28) 
:( Reserve twin ($15-$28) 


OO Nov. 28 


For nights of: [] Nov. 29 
0 Nov. 30 


i SRI ate! 





Ci, FRI R Soar Hoes PA : NAME___ 





ORGANIZATION___ ADDRESS. 





pee Oh ee Ia eR Pb bit 
: WILL ARRIVE (date) 





(preferred room 


(time) 
rate range) 








Conference fee is $50. However, your advance registration, postmarked : 
no later than November 21, entitles you to a 10% reduction in exchange : Hotel Muehlebach has reserved rooms for this Conference. If reservation 
for your help in anticipating accommodations required. To preregister, < is not wanted, check at top as indicated. If reservation is wanted, fill in 
please fill in both parts of this card and enclose with your check for $45 : remainder of this card and hotel will confirm directly to you. In either 
payable to Midwest Research Institute and send to B. C. Shaw, Midwest : case, return entire card to B. C. Shaw, Midwest Research Institute, 425 
Research Institute, 425 Volker Bivd., Kansas City 10, Mo. : Volker Bivd., Kansas City 10, Mo., along with your preregistration fee. 
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introducing the Foxboro 





electronic d/p cell’ transmitter 














The Foxboro electronic d/p cell 
transmitter and this Foxboro 
pneumatic d/p cell transmitter 
use the identical cell body. Only 
the top transmitting mechanism 
has been changed. 


Yes, Foxboro has taken its famous pneumatic 
d/p Cell and added the benefits of electronic 
transmission. It’s the new Foxboro electronic 
d/p Cell transmitter. Look at the results: 
® both power and signal travel over the same 
pair of unshielded wires — no field power 
supply required 
pressure, flow, and level transmission up to 
several miles without lag 
true force-balance design for lowest dis- 
placement — highest overrange protection 
high level 10-50 ma d-c signal provides 
powerful rebalancing force 
adjustable ranges from 5” to 850” water 


same cell body, 
same performance 
as the famous 
Foxboro pneumatic 
d/p cell 


only 2 wires 
for both power 
and signal 


with external zero adjustment — working 

pressures of 1500 and 6000 psi 

And, of course, you get the same positive 
overrange protection, the same high sustained 
accuracy, the same rugged construction that 
has always been standard with the Foxboro 
d/p cell transmitter. 

If you’re thinking “electronic,” it will pay 
you to investigate this important instrument 
in the Foxboro Electronic Consotrol* family. 
Get in touch with your Foxboro Field Engi- 
neer for complete details, or write for Bulletin 
21-10. The Foxboro Company, 3610 Neponset 
Avenue, Foxboro, Massachusetts. 

*Reg. U.S. Pat. Off. 





FOXBORO 
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CPI News Briefs 
e Processes 
e Plants 
¢ Offices 
¢ Companies 


¢ International 


Processes 


Phosphate-ore flotation cell devel- 
oped by Smith-Douglass Co., Nor- 
folk, Va., boasts 95% recovery (vs. 
85% conventional) by floating 
silica impurities from the ore, in- 
stead of floating out the phosphate 
as is usually done. Phosphate ore 
and amine reagent charge to top of 
a special three-level cell; air bub- 
bles float silica off while concen- 
trated phosphate exits as under- 
flow. Firm claims new system saves 
30% in equipment costs and 20% in 
operating costs compared with con- 
ventional phosphate flotation opera- 
tions. 


Hydrocarbon sweetening process 
using molecular sieves has been de- 
veloped by Linde Co. Liquid hydro- 
carbon flows down through a molec- 
ular sieve bed that adsorbs sulfur 
compounds, yielding a product that 
passes the copper strip test. Ad- 
sorbed sulfur compounds are re- 
moved periodically by a hot gas 
purge; bed is then cooled with sour 
liquid feed and returned to opera- 
tion. Linde claims process has 
several advantages over caustic 
scrubbing. 


Municipal water purification may 
be improved by using a light-scat- 
tering microphotometer. Developed 
by engineers at General Electric’s 
Richland, Wash., plutonium facil- 
ity, technique is being applied by 
city of Pasco, Wash., to regulate 
addition of purification chemicals. 
Microphotometer detects slight 
changes in turbidity after addition 
of coagulants such as alum and may 
cut Pasco’s reagent costs by as 
much as 50%. 


Iron ore upgrading process using 


Allis Chalmers’ grate kilns is suc- 
cessfully operating at Humboldt 
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Mining’s new plant at Ishpeming, 
Mich. (Chementator, Apr. 4, p. 
60). Following beneficiation of low- 
grade hematite and balling into pel- 
lets containing over 60% Fe, green 
balls feed to preheating grate 
where they contact high-tempera- 
ture kiln exit gases. Pellets dis- 
charge from traveling grate into a 
120-ft. rotary kiln for final heat 
treatment at 2,450 F. Result is 
hard dense spheres that are ready 
for the blast furnace. Fuel con- 
sumption in the 2,000-ton/day plant 
is about 1 million Btu./long ton. 


Plants 


SunOlin Chemical Co. is building a 
$20-million plant to make ethylene 
and ethylene oxide at Marcus Hook, 
Pa. The new unit will be next to 
Sun Oil’s refinery, will go into op- 
eration late in 1961, according to 
present plans. Design capacities 
will be 225 million lb./yr. ethylene, 
55 million lb./yr. ethylene oxide. 
Included in the over-all project is a 
multiple pipeline crossing that will 
pass under the Delaware River to 
New Jersey to facilitate product 
deliveries. 

Engineering and _ construction 
will be by The Lummus Co., New 
York. The new plant will use an 
ethylene route designed by Lum- 
mus, will use Shell Development 
Co.’s ethylene oxide process. 


Diamond Alkali Co. will build a 
new acetylene plant at Deer Park, 
Tex., which will permit the firm to 
expand its vinyl resin capacity at 
that location by 50%. Plant will 
make acetylene by partial oxida- 
tion, will receive oxygen and nitro- 
gen (the latter for blanketing) 
from Linde Co., Div. of Union Car- 
bide Corp. 

Linde will supply the gases from 
a plant that it will build near Dia- 
mond’s site on the Houston Ship 
Channel. Linde will supply 320 
tons/day oxygen and 105 tons/day 
nitrogen to Diamond but will build 
its plant with capacities greater 
than Diamond’s requirements. In- 
dustry observers in Houston report 


that Linde will use its new facility 
to supply other chemical plants on 
the Channel as well. 


Olin Mathieson Chemical Corp. 
will build a $1.5-million plant at 
Joliet, Ill., to produce wet-process 
phosphoric acid for use in prepar- 
ing fertilizers. Capacity will be 
about 50,000 tons/yr. and the acid 
product will be in the form of a 
75% concentrate. Company hopes 
to have the plant completed by next 
May. 


Celanese Corp. of America will buy 
1,000 acres of land near Bay City, 
Tex., as site for eventual construc- 
tion of a multimillion-dollar petro- 
chemicals plant. Company spokes- 
men won’t yet disclose specific 
details on the plant but say it will 
be a logical extension of current 
Celanese operations in Texas. These 
include production of oxygenated 
hydrocarbons and linear polyeth- 
ylene. 


Foster Grant Co., Inc., announces 
that it will erect a polyethylene 
plant in Beaumont, Tex., adjacent 
to Mobil Chemical Co.’s ethylene 
facility. The new unit will use a 
high-pressure polymerization tech- 
nique, and Foster Grant and Mobil 
have been working together on 
process and product development in 
connection with the project. The 
multimillion-dollar plant is sched- 
uled for completion by the middle 
of next year. 


Humble Oil & Refining Co.’s Enjay 
Chemical Co. division announces 
that a new acetone unit has been 
completed at Humble’s Bayway, 
N. J., refinery. Having a capacity 
of over 100 million lb./yr., the facil- 
ity will make acetone by catalytic 
dehydrogenation of isopropy! alco- 
hol. 


American Cyanamid Co. is build- 
ing a paper resins plant at Van- 
couver, Wash., to serve the area’s 
paper industry. Occupying a 12- 
acre site, the facility is expected to 
be in operation early next year. 


CPI NEWS BRIEFS 
(Continued on page 144) 
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VOTATOR‘* processing equipment is used for con- 
tinuous polymerization reactions in numerous in- 
stallations. It affords fast, efficient, controlled 
processing not possible in batch reactors. 
Girdler’s experienced engineers operate exten- 
sive pilot facilities to provide exact specifications 
for scaling up to production equipment. VOTATOR 
engineered systems are designed to meet your own 
specific process requirements. These systems pro- 
vide a high degree of flexibility and versatility. 
They save materials, use less floor space and assure 
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significant overall operating economy. 

Rugged, dependable VOTATOR continuous re- 
actors are fabricated by skilled craftsmen in strict 
compliance with ASME codes. Materials of con- 
struction are carefully selected according to the 
properties of products processed. 

Packaged VOTATOR pilot systems are now 
available for studies of continuous reaction pro- 
cesses in your plant. For additional information 
write Girdler Process Equipment Division, P.O. 
Box 48, Louisville 1, Kentucky. 


*VOTATOR—Reg. U. S. Pat. Off. 


JIPMENT FOR CHEMICAL & 
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Chemical Economics 








Millions of dollars 


1960, 2nd half 
estimated rate | 











CEMENT OUTLOOK: GRIM BUT HOPEFUL 


FREDERICK C. PRICE 
Assistant Editor 


For U.S. cement producers, 1960 
is the year of “chin up, and keep a 
stiff upper lip.” There are various 
reasons for this, but they have all 
had the same effect—to reduce the 
quantity of cement shipped from 
U.S. plants and/or to reduce the 
profits from shipping it. 

Two major cases for the present 
depression in the cement industry 
are the slow beginning in the 
widely-heralded federal highway 
program, and even more important, 
the downturn in housing starts. 
Not as damaging, but perhaps more 
significant, is competition from 
foreign cement in both coast mar- 
ket areas. 

While struggling to surmount 
these difficulties, the industry re- 
ceived a somewhat unexpected jolt 
from another direction when the 
Internal Revenue Code was 
amended to cut off the mineral de- 
pletion allowance at the point where 
cement makers introduced mate- 
rials into the kiln. 

A previous decision had per- 
mitted the allowance to be based 
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on finished product. Since the prod- 
uct has a much higher value than 
kiln raw materials, depletion al- 
lowances for tax deductions will be 
smaller, profits correspondingly 
lower. 

Despite the immediate gloomy 
picture, however, most producers 
speak hopefully of the future. They 
feel that the 50% expansion in 
plant capacity that took place dur- 
ing the past ten years was neces- 
sary to meet basic demand for ce- 


ment in the expanding ’60s, and 
also point to a host of new uses for 
their product that could increase 
the demand even more. 

Perhaps part of their optimism 
stems from pronouncements from 
both major presidential candidates 
on the necessity for some degree 
of government help to boost the 
gross national product—an opera- 
tion that historically has resulted 
in increased construction of public 
facilities. 


1960—four factors flail sales, profits 


Except for a brief lull in 1957, 
the production of Portland cement 
(which comprises 95 to 98% of all 
cement output in the U.S.) has 
increased every year since 1950, 
through 1959. This year (particu- 
larly in the first half) the bottom 
fell out of the market with a re- 
sounding thud. Here are some of 
the reasons: 
> Highway Program — When the 
plan to build 41,000 miles of inter- 
state highways (connecting over 
90% of all cities with populations 
of 50,000 or more) was first an- 


nounced, concern was expressed that 
the cement industry, even with its 
rapid rate of expansion, would not 
have capacity to meet the demand. 
Thus far, the program has not 
moved ahead at the pace originally 
contemplated, and even though 
roadbuilding is being accelerated 
as a result of an order from the 
Dept. of Commerce in June, the 
upswing will probably not be 
enough to carry cement shipments 
to last year’s level of about 335 
million bbl. (One bbl. is 376 Ib.) 
» Housing and Structures — Pri- 


October 31, 1960—CuEmIcaAL ENGINEERING 





QO’ Furfural offers Montage of uses 


as a selective solvent 


Just as a montage is a composite illustration to an artist—QO furfural 
offers a composite of solvent extraction ideas for the chemical engi- 
neer. Furfural is highly polar which favors sharp separations of satu- 
rates from unsaturates in lube oils, gas oils, cycle stocks and other 
petroleum products as well as wood rosin, glycerides, butadiene. 
Supplementing the basic advantage of preferential solubility, furfural 
is easy to reclaim, easy to handle, and easy to buy. 


Uses for which QO furfural offers advantage as a selective solvent include: 


Lubes: In the furfural refining of lube stock the undesirable aromatic and 
olefinic components are selectively dissolved and separated from the desirable 
paraffins and napthenes. 


Cat Cracker Cycle Stock: Furfural treatment of cycle stock sharply 
reduces carbon lay down on the catalyst which means improved cracker effi- 
ciency and greater gasoline out-put. Furfural reduces heavy metal contaminants, 
sulfur bearing materials and carbon residue. 





Wood Rosin: Furfural removes color bodies from crude FF grade wood 
rosin to produce a light colored product equivalent to X grade. 


Butadiene: I[n the purification of butadiene, furfural alters relative volatilities 
of butadiene and other C, hydrocarbons. This permits easy fractionation of com- 
pounds differing in degree of unsaturation to give good yields of high purity 
butadiene. 





Glycerides: Glyceride oils may be separated by solvent extraction with fur- 
fural. Furfural selectively removes unsaturated glycerides from saturated ones. 






































If you have a separation problem, furfural may well be your answer. 
Write for information indicating nature of material to be extracted. 


The Quaker Oats Ompany 


The CHEMICALS DIVISION 


Quaker Qals In the United Kingdom: 


@©mpany 335M The Merchandise Mart, a Chemical Industries, Ltd., London, England 
n Europe: 
Chicago 54, Iilinois Quaker Oats-Graanproducten N. V., Rotterdam, The Netherlands; 
Room 535M, 120 Wall St., Quaker Oats (France) S. A., 3, Rue Pillet-Will, Paris IX, France; 
: A/S “Ota”, Copenhagen, S. Denmark 
New York 5, N. Y. 
In Australia: 
Room 435M, 48 S.E. Hawthorne Blvd. Swift & Company, Ltd., Sydney 
Portiand 14, Oregon In Japan: 
F. Ka tsu & Company, Ltd., Tokyo 
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ECONOMICS ... 


vate and public housing, together 
with all types of structures such 
as bridges and public buildings, 
make up about 48% of the eement 
market. 

The desline in eement shipments 
partly results from the slump in 
housing starts, which were off 
close to 20% during the first half 
of the year, compared with the 
1959 level. As if this weren’t bad 
enough, many construction proj- 
ects suffered considerable delay dur- 
ing the first quarter because of bad 
weather in many parts of the coun- 
try. 
> Foreign Competition — Slowly 
but surely, foreign cement has been 
creeping into the market along the 
Eastern and Western seaboards. To 
U.S. producers in these areas, the 
trickle has suddenly become a tor- 
rent in this year of intense com- 
petition. Freight rates are low 
because returning freighters fre- 
quently use the cement for ballast: 
and the import duty is also unrea- 
sonably low, according to U.S. pro- 
ducers. Domestic inventories of 
unsold cement have increased by 
30% to about 38 million bbl. in the 
past 24 years despite the biggest 
sales in history in 1959. 
> That Depletion Allowance — To 
add to this year of woe came the 
depletion allowance ruling that will 
drive taxes upwards at the expense 
of profits for many companies. 
This allowance is a tax deduction 
designed to encourage new mineral 
exploration. It’s percentage varies 
according to the mineral and the 
company’s gross income from min- 
ing. 

In the now-famous Dragon Ce- 
ment Co. case, a decision was made 
by the Supreme Court, which al- 
lowed cement producers to base the 
allowance on the much higher value 
of their finished product rather 
than on the raw materials going to 
the kiln. 

The recent change in the Internal 
Revenue Code, restoriug the al- 
lowance to the lower value of the 
kiln feed, does not go into effect 
until Jan. 1, 1961. In the meantime, 
cement makers are pondering an 
analogous case (sewer pipe made 
from fire clay) where depletion al- 
lowance on final product was dis- 
allowed. 
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They fear that the Treasury not 
only will reject claims for tax 
refunds based on the Dragon case, 
but also may even assess additional 
taxes for the period in which the 


more liberal ruling was in effect. 
Not all companies took advantage 
of the higher depletion allowances ; 
among those that did, profits were 
increased up to 25%. 


Future’s brightened by new products, new population 


Despite the gloomy picture 
through the first half of 1960, many 
industry observers look to the near- 
and longer-term future with opti- 
mism. They base their enthusiasm 
on several factors: 
> Expansion — During the 1950s, 
Portland cement capacity in the 
U.S. increased from 268 to over 
400 million bbl./yr. Cement plants 
in operation increased by 22 to 172. 
A great deal of this expansion was 
based on the simple axiom that a 
growing population will need more 
roads, houses and public facilities, 
even after the postwar expansion 
surge was fulfilled. There is no rea- 
son now to refute this thesis, al- 
though short business recessions, 
as in many other industries, can 
play short-term hob with long- 
term trends. 

Hence, the feeling in the indas- 
try is that the abrupt reversal ex- 
perienced in 1960 will be only ter- 
porary and that the upward trend 
will be resumed, although perhaps 
more moderately. 

This optimism is based in part 
on recent government indications 
that the highway program will be 
somewhat accelerated, and partly 
on the hope that no matter which 
party emerges triumphant in the 
election, it will push for increased 
government spending in the areas 
of schools, highways, and public 
housing and buildings. Such prog- 
ress is sometimes slow, however. It 
usually takes about eighteen 
months from the time a highway 
commitment is made before the first 
concrete is poured. 
> Beauty and Utility—Perhaps the 
biggest hope for the future is in 
new applications of concrete. The 
old concept of concrete structures 
as square and massive is fast being 
replaced by an image of graceful 
curves and unusual colors and sur- 
face textures which makes for 
many new applications. 

This revolution in the appear- 


ance of concrete structures has 
been made possible by the develop- 
ment of new construction tech- 
niques, based on ultimate strength 
design, a term which describes the 
concept of utilizing every bit of the 
higher strength made possible with 
modern concrete and steel. 

> Shell Concrete—-The strength of 
an egg shell is well known; an ordi- 
nary chicken egg can withstand 
an end pressure of 75 psi. When 
this principle is applied to rein- 
forced concrete, roofs of 3 in. or 
less in thickness can be used to 
cover spans of several hundred 
feet. 

Shell concrete buildings have ap- 
peared in the shapes of domes, 
barrel shells, undulating curves, 
folded plate roofs and hyperbolic 
paraboloids. This method of con- 
struction provides large areas of 
unobstructed floor space. 
> Prestressed Concrete — Fre- 
quently called “concrete with 
muscles,” prestressed concrete com- 
bines the best properties of steel 
and concrete. The steel reinforce- 
ment in a concrete beam or girder 
is stretched and anchored at the 
ends of the beam or through bond 
with concrete. Since the concrete 
is placed in a state of compression, 
it is able to withstand much heavier 
loads than before. 

Advantages are apparent: 
bridges, roofs and floors can be 
designed with shallower members 
and longer spans than are feasible 
with conventionally reinforced con- 
crete. 

Twelve years ago, prestressed 
concrete was brand new in this 
country. Now, there are almost 400 
plants turning out various concrete 
members for bridges, gymnasiums, 
factories, tanks, silos and pipe. 
> Precast Concrete—Many design- 
ers and builders believe that pre- 
cast concrete will become a major 
factor in concrete consumption as 
time goes by. The term “precast” 
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Struthers Wells PVSTAL 


I 


VO Continuous or batch operation. 


vf Heat exchanger surfaces stay clean over 
long operating periods. 


1% 3) Controlled uniform crystal size. 
v/ 
; © Lower centrifuging costs. 


Less processing due to reduced 
fines in mother liquor and lower 


Dusting eliminated. wash water requirements. 


Lower drying costs. 


Free flowing easily handled product. 


Caking in transportation or storage practically 
eliminated. 


Dryer, purer product with real sales appeal. 


‘ truthers 
ells STRUTHERS WELLS CORPORATION 
y , 


SoSH 2 TET eae 
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ECONOMICS .. . 


Concrete grill blocks form. a lacelike facade for a Florida 
office building. Curtain wall is not only decorative but helps 
to control light and temperature in the building. 


refers to any unit (often up to 16 
ft. square) cast either at a central 
casting plant or at the building 
site, which must .subsequently be 
moved before it is installed in place. 
Use of these slabs becomes in- 
creasingly important as new ways 
are found to join them in the vari- 
ous patterns demanded by archi- 
tects. Several types of multiple 
dwellings have been designed, using 
slab construction, for the ACTION 
experimental housing project in 
East Hills, Pittsburgh, Pa. A 20- 
story concrete slab building is cur- 
rently being erected in Europe, 
where the technique originated. 


ceils SS cm 


In the Soviet Union, concrete is 
by far the most-used building ma- 
terial for housing and public build- 
ings. More than 2,000 factories 
there turn out floor slabs, wall 
panels, interior partitions, stair- 
cases, and window and door frames. 

The Russians are speeding con- 
struction by using higher curing 
temperatures (207 vs. 140-160 F.) 
than U.S. producers do. Despite 
the volume of concrete construction, 
Soviet workmanship is far poorer 
than that in the U.S. Result: Rus- 
sian buildings depreciate faster, 
look old sooner. 
>For the Future — Many other 


Airport terminal building in St. Louis is striking example 
of shell concrete construction. The interior is over 400 ft. 
long without supporting columns, 


concrete forms and expressions are 
being used today, limited only by 
the imagination of architects and 
designers. Among them are con- 
crete made with lightweight aggre- 
gate, concrete blocks split to look 
like stone, and blocks which are 
faced with other materials such as 
plastic. 

Chemicals added to concrete mix 
can produce unusual properties in 
the finished product that may ex- 
tend concrete’s use into hitherto un- 
explored applications. Only time 
will tell what impact these develop- 
ments will have on production and 
sale of cement. 





Compromise Is Key 
To Small-Company Growth 


While a small growth company 
usually generates enough capital 
for such necessities as replacement, 
expansion and improvement, its 
capital requirement for “new proj- 
ects” usually exceed available funds 
by anywhere from fifty to several 
hundred percent. 

According to Foster Grant’s 
R. L. Purvin before the American 
Chemical Society (ACS) in New 
York last month. “Without money, 
it is either compromise or forget 
the project. It is here, according to 
Purvin, that the art of capital 
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management takes over from the 
science of capital management. 

“Our first step is to examine the 
project and determine how we can 
build something less than the ulti- 
mate plant. We go ahead on the 
premise that if we can get a cer- 
tain bare minimum of plant in op- 
eration, certain benefits will accrue 
—benefits that will offset the ‘scien- 
tific?’ advantages offered by the 
‘minimum economic unit’ with all 
appurtenances. To be sure, we do 
not compromise with safety, but we 
often deviate from accepted service 
and we also deviate from capacity 
standards. 

“Often this deviation from the 


ultimate plant is merely a stretch- 
out in the construction program— 
the plant is finished literally during 
the first year or two of operation. 
The rate of completion will depend 
on the success of the venture, and 
this success gives added incentive 
to the operating personnel to show 
a profit. 

“The delayed items can be con- 
veniences, such as extra toilet and 
locker facilities, shops, warehouses 
and offices, tanks, paving, painting, 
spare pumps and _ compressors, 
spare parts and many other items, 
both large and small, all of which 
can add up to a very sizable amount 
if you are willing to comprise and 
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. Ore purification in pressure vessel with Nettco tank top turbine mixer. 





. Butadiene blending with Nettco side drive mixers having replaceable, 
mechanical seals. 


. Violent agitation as produced by Nettco’s unique combination of turbine and 
propeller drives. 


. Maintaining product uniformity in Styrene storage tanks with Nettco side 
drive mixers. 


5. Blending with Nettco side drive mixer in storage tank containing 20% 
caustic solution. 


6. Small batch blending with versatile Nettco portable mixer. 
. Standardization of finished product with rugged Nettco vertical turbine mixers. 




















WHAT'S THE BEST MIXER 
FOR YOUR PARTICULAR JOB? 


FLUID MIXING demands specialized, highly technical know-how. There is no 
single mixer which is “best” for every job. Ouly a mixing specialist can combine and 
coordinate agitation technology with mixer design and optimum horsepower to 
achieve an exacting result. 

NETTCO ENGINEERED AGITATION provides a full evaluation of all application 
specifications, an analysis of performance data from pilot runs, and the careful 
selection of high quality, standard Nettco components to suit the specific job. 

You are assured of the result you want. 


BACKED BY A FULL LINE .. . side drive, tank top, portable or tripod and 
continuous aneree mixers . . . and thousands of performance-proven installations, 
like those illustrated, NETTCO can provide invaluable help in determining your 
fiuid mixing needs. See Chemical Engineering Catalog or Refinery Catalog for our 
nearest representative, or write for Bulletin 582, NETTCO CORPORATION 

87 Tileston Street, Everett 49, Massachusetts. 


ETTrCcoO 


ENGINEERED AGITATION SPECIALISTS 











ECONOMICS... 


willing to the project 
through. 

“Using this approach, the cost of 
additions is seldom greater and 
often is less than if they were con- 
structed at the outset. It is some- 
times possible to effect substantial 
savings by using your own work 
force and by proper timing of pur- 
chases and erection of additional 
plant. 

“Far tougher and riskier com- 
promises must be considered when 
the stretchout falls short of the 
original plan. Then, we must try 
to cut the size of the plant to per- 
haps 25 to 30% of the accepted 
minimum economic size. 

“We know that such a plant won’t 
make as much profit—in total dol- 
lars or as a percent. It may not do 
much more than break even. But 
it might prove our ability to make 
and market the product, and may 
allow us to develop a_ technical 
proficiency in processing that will 
eventually lead to substantial op- 
erating savings in the ultimate 
plant.” 


worry 





Dynamite’s Future Seen 
Void of New Demand 


In closing the company’s dynamite 
plant near Richmond, Calif., last 
month, Atlas Powder President 
Ralph K. Gottshall explained that 
the ammonium nitrate revolution 
“is likely to eliminate any further 
significant increases in demand for 
dynamite—it also has idled much 
dynamite capacity that is not likely 
to be needed in the foreseeable fu- 
ture.” 

As a part of its long-range pro- 
gram, Atlas has been consolidating 
explosives production facilities into 
large-volume, versatile, integrated 
plants near Joplin, Mo., and Tama- 
qua, Pa., for maximum operating 
efficiency and customer service. 
These moves, said Gottshall, were 
made to counter the effects of a 
major technological change in the 
industrial explosives market—the 
replacement of dynamite in a large 
portion of that market by am- 
monium nitrate, which Atlas makes 
at its integrated plants but not at 
Richmond. 
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Read Your Government 
Research Contract Carefully 


Speaking before the ACS in New 
York last month, consultant D. B. 
Keyes took issue with certain gov- 
ernment agencies’ belief that it is 
their right and privilege to own all 
of the patents resulting from the 
research for which they have paid. 
In some cases, they have gone fur- 
ther and demanded ownership of 
patents on certain important in- 
ventions for whose development 
they have not paid—so-called “back- 
ground” patents. 

Keyes argued that the govern- 
ment does not and should not own 
inventions conceived under govern- 
ment research and development 
contracts; it has not really paid 
for them and it certainly has not 
paid for the background material. 

“The contractor whom the gov- 
ernment has asked to do the work 
presumably has already done com- 
petent work in the particular field; 
otherwise, why ask him to under- 
take the contract? It is reasonable 
to assume that the government is 
interested in obtaining satisfactory 
results as quickly as possible. Will 
it pay the contractor for his par- 
ticular knowledge acquired over 
many years and the expenditure of 
many of his own dollars? It will 
not!” 

One proposal to alleviate this 
situation, he notes, is the sugges- 
tion that the director of the Na- 
tional Science Foundation (NSF) 
decide which patents should be 
owned by the contractor and which 
by the government. It is felt by 
NSF that no rigid rule should be 
established for federal agencies in 
disposing of what is termed “gov- 
ernment patent rights.” The NSF 
people feel it is very important to 
have freedom in making a decision. 

In deciding whether the govern- 
ment should take title to a patent, 
they feel certain factors should be 
weighed—for example, whether the 
public health, safety or welfare is 
involved; whether the government 
has been the prime developer of 
the field of technology involved; 
or whether other equities affecting 
the situation would also have to ‘be 
considered. 

Another proposal is to leave to 


the head of the particular agency 
the decision of who “owns” the in- 
vention, 

But, asks Keyes, “If the govern- 
ment acquires a patent covering an 
invention produced under the con- 
tract, will the government defend 
it?” It never has, Keyes claims. 
It never has sued an infringer and 
it never has issued a royalty-bear- 
ing license on such a patent. 

The result: “In industry it has 
reached the point that certain 
prominent compaines say that they 
literally cannot afford to accept re- 
search contracts from the govern- 
ment in areas where they have 
tremendous knowledge, simply be- 
cause of the patent situation. If 
companies cannot afford to accept 
these contracts, it becomes obvious 
that important government-spon- 
sored research efforts and, in par- 
ticular, defense programs cannot 
help but suffer.” 





Process Industries 
Up Research Spending 


Some 400 corporations, representa- 
tive of U.S. industry, will spend 
an average 10.7% more for develop- 
ment of new products and processes 
in 1960, compared with 1959, ac- 
cording to a nationwide, midyear 
survey by the American Manage- 
ment Assn. 

Process industry increases in 
budgeted costs directly associated 
with development of new products 
and processes are as follows: 

1960 

Increase Over 
Industry 1959 Budget 
Chemicals 
Food & beverages 
Paper & paper products.... 9. 
Plastics & molded products 14.6 
Rubber & rubber goods.... 10.8 
Stone, clay & glass 
Textiles . 

The 400 corporations spent an 
average of 3.7% of 1959 sales for 
product development that year, the 
survey shows. The leading indus- 
try was electronics with 7.7%, fol- 
lowed by instruments and control 
equipment, 6.1%, and pharmaceuti- 
cals, 5.7%. 
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fines to 


trom 


flakes to 


granules 


Consistently better product 


with this profit-making continuous mechanical compacting process 


Quality control? Production control? New granular 
product development? Marketing or sales? If any 
or all of these are your responsibility, you'll want 
the advantages you can get with the Allis-Chalmers 
compacting process. 

Real sales advantages are yours because the eye- 
appealing, uniform size granules produced by this 
process flow freely, have controlled solubility and will 
not abrade or fracture in handling. 
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Allis-Chalmers gives you production economies, too. 
The compacting process is a simplified, continuous 
operation. It requires less equipment, less power and 
lower capital investment than other, less efficient 
agglomeration methods. 


Perhaps the continuous compacting process is the 
answer to your production or profit problems, too. Con- 
tact your A-C representative or write Allis-Chalmers, 
Industrial Equipment Division, Milwaukee 1, Wis. 
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New Chemicals 


Polycarbonate 


Combining properties of metals and plastics, 
polycarbonate resins open new doors 
to hosts of design innovations. 


POLYCARBONATES: 
THERMOPLASTICS FOR THE ’60s 


Having completed construction of 
its 5-million-lb./yr. polycarbonate 
plant on schedule, General Electric 
has entered a new plastics field that, 
experts predict, will expand ten 
times during the next five years, 
skyrocket by 1970. 

Stretched across 162 acres along 
the Ohio River, near Mount Ver- 
non, Ind., the new plant was put in 
operation last month, is the result 
of $11 million spent for research 
and development. It will produce 
polycarbonate thermoplastic resin, 
Lexan, by combining bisphenol-A 
with phosgene (carbonyl chloride). 

Hydrochloric acid is split off dur- 
ing condensation of the bifunc- 
tional monomers, and the resin, 
consisting of bisphenol groups 
joined together by carbonate link- 
ages, goes through the usual blend- 
ing, coloring and pelletizing opera- 
tions. 

Offering a combination of tough- 





Physical properties of 
polycarbonates 


Light amber, 
transparent 

1.20 

1.586 

600-900 


Color 


Specific gravity 
Refractive index at 25 C. 
Tensile impact, 
ft.-lb.=cu. in. 
Tensile yield strength, psi. 
Tensile modulus, psi. 
Elongation, % 
Compressive strength, psi. 
Compressive modulus, psi. 
Flexural strength, psi. 
Flexural modulus, psi. 
Shear yield strength, psi. 
Melt viscosity at 300 C., 
poises 
Brittle temperature, C. 


8,000-9,000 
320,000 
60-100 

11,000 
240,000 
11,000-13,000 
375,000 

5,400 
4,000-6,000 


<-135 
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ness, impact strength, heat resist- 
ance and dimensional stability, 
Lexan polycarbonates have trickled 
out of pilot plants since 1957, have 
already been used in over 300 com- 
mercial applications to meet special 
requirements other plastics couldn’t 
cope with. 

>More to Come—Because of a 
wide variety of polyphenols avail- 
able, more than 50 different poly- 
carbonates have been synthesized, 
and active development programs 
into new resin variations are under 
way. 

Only three years ago, CE an- 
nounced the birth of polycarbon- 
ates, which at that time had been 
developed independently and almost 
simultaneously by General Electric, 
at Pittsfield, Mass., and Farben- 
fabriken Bayer, at Uerdingen, Ger- 
many. Since then, polycarbonates 
have increasingly stirred the curi- 
osity of a few giants in the plastics 
industry. 

While Union Carbide is now 
studying these resins in the lab and 
feeling the market’s pulse, Colum- 
bia-Southern already has a 1,000- 
Ib./day pilot plant at Barberton, 
Ohio, and Mobay, Bayer’s U.S. af- 
filiate, has started commercial 
production at its New Martinsville, 
W. Va., plant. In Japan, Edogawa 
Chemical, Idemitsu. Kosan and 
Teijin Kasei have pilot plants, are 
now bickering over patents. 

A glimpse at some aspects of 
GE’s Lexan resin can give an ex- 
planation for this worldwide flurry 
of interest in polycarbonates. 
> Physical Characteristics — With 
strength comparable to that of 
many metals, Lexan resin can with- 
stand repeated impacts while exhib- 


iting minimum cold flow, has been 
used as a replacement for metals in 
various applications. 

Its tensile strength, slowly de- 
creasing at rising temperatures, is 
much better than polystyrene and 
acrylics where tensile strength 
falls rapidly. And its elongation 
rate at rising temperatures shows 
a more favorable picture than that 
of nylon. 

The tensile yield point and tensile 
ultimate strength are about 9,000 
psi. at room temperature and 13,000 
psi. at temperatures less than 
—60 F. 

Water absorption is lower than 
that of other plastics. At room tem- 
perature, a 4-in. specimen in water 
reaches equilibrium, after 125 hr., 
with 0.35% water absorption. 

Plastics under stress may con- 
tinue to deform with time. But a 
molded Lexan part reaches its final 
deformation rapidly ; total deforma- 
tion after 24 hr. will be about 75% 
of that obtained in one year. And 
creep distortion can be eliminated 
if static loads are kept under 2,000 
psi. 

Lexan’s resistance to aging is 
good, with a dimensional change of 
only 1 mil./in. recorded after a 90- 
day aging at 125 F. The resin also 
shows high-volume resistivity and 
dielectric strength, with low losses 
at low frequencies. 
> Replaces Brass, Bronze — Be- 
cause it is a highly ductile thermo- 
plastic, Lexan lends itself to eco- 
nomical production methods such 
as injection or blow molding, film 
extrusion, vacuum forming and 
cold forming. And its impact re- 
sistance can be matched only by 
that of metals or glass-fiber rein- 
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ALLIS-cC 


ALMERS 


Vibro-Action keys performance 


makes this 30” vibrating mill up to 30 times more productive! 


You get maximum efficiency with this remarkable grind- 
ing action. With grinding media occupying approximate- 
ly 80% of mill volume, the grinding charge vibrates at 
high speed. Grinding media works individually and as 
a mass between the center tube and shell liners. 

Through this combination of high percent media 
loading, mass rotation and multiple impact, the charge 
swells to fill the entire mill with grinding fury. Top per- 
formance means this small vibrating mill outproduces 
a tumbling mill as much as 30 times per unit volume. 

See your A-C representative for the details, or write 
Allis-Chalmers, Industrial Equipment Division, 
Milwaukee 1, Wisconsin. 
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Wide-range versatility. Listed here are just a few of 
the many materials that are being processed efficiently 
with an A-C vibrating mill: 


Alumina ¢ Aluminum-nickel alloy » Aluminum powder * Asbestos 
ore * Asbestos fibers * Barite * Blast furnace slag * Boron carbide 
Calcined magnesite * Coke * Copper ore * Dolomite * Feldspar 
Ferro-alloy, high-carbon, low-carbon * Glass shot * Hematite 
ilmenite * Manganese ore * Kyanite * Limestone * Mica * Paint pulp 
Perlite ore * Phosphate ore and concentrates * Pigments * Quicklime 
Shale * Silica sand * Silicon carbide * Tale * Tungsten carbide 
Urea powder * Wood fibers * Zircon sand * Zirconium oxide. 

A-1386 
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forced thermosetting plastics, 
which, however, do not have its 
versatility. 

Vacuum-formed Lexan transi- 
tion couplings have successfully 
replaced brass in delicate radar 
components at substantial sav- 
ings. Polycarbonates outperformed 
bronze in molded impellers for 
self-priming convertible jet pumps. 

Cold-working techniques such 
as hammer forging, coining, 
stamping, drawing and die bend- 
ing are possible and the same type 
of equipment that’s used on brass, 
aluminum and copper can be used 
on Lexan resin. 

Coatings can be applied by paint- 
ing, dipping, spraying or fluidized 
bed techniques using Lexan powder. 

As thermoplastics, polycarbon- 
ates melt and burn in the presence 
of a flame but once the source of 
heat is removed they won’t support 
combustion. 

Lexan resin is stable in aliphatic 
hydrocarbons, salt solutions and 
aqueous acids, is partially soluble 
in aromatics, dissolves in chlorin- 
ated aliphatic and aromatic hydro- 
carbons, some of which have been 
used for solvent-cementing Lexan 
parts. 

A strong market for polycarbon- 
ates is developing in the electrical, 
aviation, automotive and photo- 
graphic industries. In its natural 
color, Lexan sells at $1.50/lb. (down 
from $2.50/lb. in 1957) for 10,000- 
Ib. lots, and at $1.75/lb. in any of 
14 available colors. Current prices, 
however, are expected to drop 
within the 90¢/$1.20 range by 
1962.—General Electric Co., Pitts- 
field, Mass. 68A 





Cellulose 


Purified grade is used in 
foods, paints and drugs. 


Extremely firm and opaque gels 
with creamy textures and stability 
were accidentally discovered years 
ago while experimental work with 
aqueous cellulose solutions was 
under way. 

Further research on these cellu- 
losic gels has lead to “Avicel,” a 
snow - white, free - flowing and 
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Newsworthy Chemicals 





Page number is also reader service code number 


Polycarbonates: thermoplastics for the ’60s 

Cellulose powder is used in foods, paints, drugs 

Low B.O.D. starch improves weaving, cuts pollution 

Borated dextrins produce stable adhesives 

Cellulose-digesting enzyme prevents intestinal distress 
Synthetic mica paper is now available 

Phenolic varnish makes flame-retardant laminates 

New additives protect engines, deactivate copper 

Organic biocides destroy algae and bacteria in water 

Polycyclic Alcohol cuts costs in perfume formulations....... 72G 


highly purified cellulose powder 
that is tasteless as well as 
odorless. 

Recognized as safe by the Food 
and Drug Administration, this 
calorie-less product is capable of 
contributing such functional prop- 
erties as gel stability, body, bulk, 
opacity, texture and palatability to 
a whole spectrum of convenience 
foods. 

Dry Avicel also absorbs fats and 
oils to such an extent that syrupy 
and oil-base foods can be con- 
verted to granulated forms. Even 
peanut butter can now be con- 
verted into a dry free-flowing 
powder that is literally sprinkled 
on bread. 

In the pharmaceutical area, this 
absorptive capacity permits Avicel 
to be used as a carrier for vitamins 
and other products. Oil- and 
water-based paints can be pro- 
duced in an easier to handle, dry 
powder form, which can be con- 
verted to normal paint consistency 
by addition of proper solvents. 

For preparation of chemical de- 
rivatives, Avicel has advantages 
over conventional fibrous cellu- 
lose. It is extremely pure (Mg, Fe, 
Cu and Mn concentrations are in 
the 2-20 ppm. range), is highly re- 
active and has a completely differ- 
ent physical form. It is stable and 
can be stored under normal hu- 
midity and temperature condi- 
tions. Its equilibrium moisture is 
under 6%. 

This crystalline cellulose is sol- 
uble only in dilute alkali, but 
water dispersions can be made. 


More details, use Reader Service Card 





Still in the experimental stage, 
while uses in cosmetics and other 
fields are being sought, Avicel is 
available in semicommercial quan- 
tities American Viscose Corp., 
Marcus Hook, Pa. 70A 





Low B.O.D. Starch 


Product facilitates weaving 
operations and waste disposal. 

A warp-sizing starch with 70% 
less biochemical oxygen demand 
(B.O.D.) than ordinary starch and 
nearly twice the effective weaving 
protection is being marketed under 
the brand name Oxytrol. 

Stream pollution, a problem al- 
most as old as the textile industry, 
is considerably controlled by the re- 
duced warp-size B.O.D. Besides 
achieving savings on such B.O.D. 
control factors as holding ponds, 
treatment systems and high dis- 
posal dilution measures, Oxytrol 
starch gives greater weaving pro- 
tection. 

In mill trial runs, cotton warp 
sizes made with the new starch at 
5 to 7% solids equalled the per- 
formance of warp sizes made with 
ordinary starch, at 10-12% solids. 

A granular, free-flowing and 
chemically modified starch, Oxytrol 
can be used over a wide tempera- 
ture range, from room temperature 
to boiling. It is mildly alkaline, de- 
sizes eas‘ly. 

Currently available in limited 
quantities, the product will go fully 
commercial late this year, when a 
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CONICAL IV. Brisiaey 


and Cut Costs 


Designed to mix and vacuum dry even the most delicate 
materials with a gentle roll-and-fold blending motion, 
the Devine Standard Conical Vacuum Dryer insures the 
safest possible drying and mixing procedure. Devine’s 
conical dryer gives you complete recovery of all proc- 
essed materials and can be so easily and quickly cleaned 
that most users find handling time is cut in half. 

The Devine Conical Vacuum Dryer is a complete, 
self-contained unit, available in 24 to 233 cu. ft. capac- 
ities and equipped with condenser, hot-water heating 
system, pipe, vacuum pump and controls. Smaller units 
like the above, need only water and power connections, 
and are shipped completely mounted. Larger installa- 
tions are assembled under the direct supervision of 
Devine engineers. 

We suggest that you explore the many advantages 
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of vacuum mixing and drying. Devine’s experienced 
engineers would like to show you just how easy it is to 
cut your production time and costs with the Devine 
Conical Vacuum Dryer. For further details about 
vacuum drying and mixing—or for answers to your 
particular processing problem—write us today. 


DEVINE“: 


49TH STREET &A.V.R.R, ¢ PITTSBURGH, PA. 


New York Office: 500 Fifth Ave., New York 36, N.Y. Phone: Wisconsin 7-7769 
Export Office: 50 Church St., New York, N.Y. Cable Address: “‘Brosites” 
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Dextrin adhesives: 


i, nn 


viscosity range. 





Three new dextrins in powder form, Koldex 20, 30 and 40, have been 
made for a wide variety of adhesive applications by formulating regular 
specification dextrins with borax, preservatives and defoamers into a 
prepared liquid adhesive, which is then spray dried. 

Borated dextrins meet exacting viscosity standards and dissolve readily 
in cold water to produce stable adhesives in the 1,000-1,500 centipoise 


Packaged in 50-lb. bags, the powder is ready for use by mixing with 
water 1 hr. before application.—A. E. Staley Mfg. Co., Decatur, Ill. 


Tee 


we ... apply 
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new plant now being built at Deca- 
tur, Ill, by Staley Mfg., is com- 
pleted—A. E. Staley Mfg. Co., 
Decatur, Ill. 70B 





Enzyme 


Digestive disorders are on the 
way out with a new enzyme. 


Isolated from a mold strain of 
Aspergillus niger, a cellulose-di- 
gesting enzyme trademarked Cell- 
ase 1000 is the most recent weapon 
used in geriatric digestive disorders 
and nutritional insufficiencies, dys- 
pepsia, flatulence and other gastro- 
intestinal disturbances. 

Approved by the Food and Drug 
Administration, Cellase 1000 facili- 
tates the digestion of difficult vege- 
tables such as cucumbers, cabbage, 
carrots, so that people who have 
trouble with these foods can be 
allowed a greater cellulose bulk in- 
take without incurring distress. 

The high cellulelytic activity and 
uniform makeup of Cellase 1000 


can also be exploited in textiles, 
pulp and paper, and in the manu- 
facture of various hydrophilic cel- 
loids based on cellulose. 
Chemically, it is a highly purified 
enzyme that depolymerizes cellu- 
losic polysaccharides of high molec- 
ular weight into smaller fragments. 
In the polymer chain, the point of 
attack is the 1,4-B bend that links 
D-glucopyranose residues. Nutri- 
tional utility of the end-products 
depends on how far this hydrolysis 
can go with the particular type and 
state of cellulose used.—Waller- 
stein Co., New York. 72B 





Briefs 


Synthetic mica paper, Synthamica 
202 (m.p. 1,865 C., operating tem- 
perature 1,000 C.) is now produced 
in pilot-plant quantities for use in 
high - temperature transformers, 
motors and capacitors. This mica 
has dielectric strength of 600- 


1,000 v./mil and volume resistivity 
of 5 x 10” ohm cm, at room tem- 
perature. With a tensile strength 
up to 10,000 psi., it makes a good 
material for components of elec- 
tronic devices and guidance sys- 
tems.—Mycalex Corp. of America, 
Clifton, N. J. 72C 


Phenolic varnish Resinox 495, 
produces a flame-retardant, high- 
grade electrical laminate with ex- 
cellent cold punching properties. 
Resinox 495 laminates are recom- 
mended for printed circuits in 
radio, TV and electronic comput- 
ers.—Monsanto Chemical Co., 
Springfield, Mass. 72D 


Zinc dithiophosphate and N,N’- 
disalicylidine propylenediamine, 
tradenamed Antioxidant ZDP and 
Metal Deactivator, respectively, 
are two new fuel and lubricant ad- 
ditives. ZDP protects engines 
against cam and lifter wear. Metal 
Deactivator counteracts harmful 
effects of copper on gasoline, jet 
fuels and distillates.—Ethyl Corp., 
New York. 72E 


Liquid organic biocides, Dearcide 
702, 703, 707 and 717, are readily 
soluble in water to destroy algae, 
slime-forming bacteria and sul- 
fate-reducing bacteria. Products 
treat water for secondary oil re- 
covery, treat cooling water in re- 
circulating systems, in cooling 
towers and heat exchangers.— 
Dearborn Chemical Co., Chicago. 

72F 


A polycyclic alcohol, trademarked 
Sandela GD, is the first aromatic 
to offer the characteristics of nat- 
ural sandalwood oil at one-third 
the cost. It can be used in perfume 
formulations for such products as 
soaps, detergents, cosmetics and 
aerosols. — Givaudan-Delawanna 
Inc., New York. 72G 





For More Information 


about any item in this department, 
circle its code number on the 


Reader Service 
Postcard (p 187) 
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Low cost, excellent 
resistance to corrosion: 


FEDERATED CHEMICAL LEAD 
sheet, pipe, fittings, linings 


Federated lead products are self-healing; malleable, easy 
to form-and bend; salvable with high scrap value; and prob- 
ably the most efficient protection you can find for many 
corrosive chemical conditions. These products include 
chemical lead sheets to your requirements; pipe, bends, 
traps and standard fittings available from stock; special 
forms fabricated to order. Write for Bulletin No. 162, the 
Lead Handbook for the Chemical Process Industries, to 
Federated Metals Division, American Smelting and Refining 
Company, 120 Broadway, New York 5, RE 2-9500; or call 


your nearest Federated sales office. 


Where to call for information: 


ALTON, ILLINOIS 
Alton: Howard 5-2511 
St. Louis: Jackson 4-4040 


BALTIMORE, MARYLAND 
Orleans 5-2400 
BIRMINGHAM, ALA. 
Fairfax 2-1802 

BOSTON 16, MASS. 
Liberty 2-0797 


CHICAGO, ILL. (WHITING) 
Chicago: Essex 5-5000 
Whiting: Whiting 826 


CINCINNATI, OHIO 
Cherry 1-1678 
CLEVELAND, OHIO 
Prospect 1-2175 
DALLAS, TEXAS 
Adams 5-5034 
DETROIT 2, MICHIGAN 
Trinity 1-5040 

EL PASO, TEXAS 
(Asarco Mercantile Co.) 
3-1852 

HOUSTON 29, TEXAS 
Orchard 4-7611 


ANYVGWOS ONINIASY ONY ONILISWS NYOIWBaWY 


LOS ANGELES 23, CALIF. 
Angelus 8-4291 
MILWAUKEE 10, WIS. 
Hilltop 5-7430 
MINNEAPOLIS, MINN. 
Tuxedo 1-4109 

NEWARK, NEW JERSEY 
Newark: Mitchell 3-0500 
New York: Digby 4-9460 


PHILADELPHIA 3, PENNA. 


Locust 7-5129 


PITTSBURGH 24, PENNA. 
Museum 2-2410 


FEDERATED METALS DIVISION 


PORTLAND 9, OREGON 
Capitol 7-1404 
ROCHESTER 4, NEW YORK 
Locust 5250 

ST. LOUIS, MISSOURI 
Jackson 4-4040 


SALT LAKE CITY 1, UTAH 
Empire 4-3601 


SAN FRANCISCO 24, CALIF. 


Atwater 2-3340 


SEATTLE 4, WASHINGTON 
Main 3-7160 


WHITING; IND: (CHICAGO} 
Whiting: Whiting 826° - 
Chicago: Essex. 5-5000 


IN CANADA: Federated 
Metals Canada, Etd, 
Toronto, Ont., 1110 
Birchmount Rd., 
Scarborough, Phone: 
Plymouth 73246- 


Montreal, P.Q., 1400 
Norman St.,. Lachine, 
Phone: Melrose- 7-359% 





ee 
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Ultrasonic device measures tank wall thickness (above), reports 
corrosion or other wear to central monitor, which makes record. 


SEARCH FOR WEHAK SPOTS 
WITH PLANT ON STREAM 


Ultrasonic device can peer through steel 
walls, reveal hidden ravages of corrosion or 
detect weak spots in welds and tank bottoms. 


Hidden corrosion and internal 
wear on pipes, tanks, distillation 
towers—almost anything metal— 
can be searched out and measured 
with new techniques in pulse-echo 
ultrasonics. Unlike many similar 
test procedures, the system, called 
Ultragauge Inspection, can be 
done on hot, onstream process 
equipment. 

Onstream inspection gives op- 
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erating advantages to the plant 
manager. He is able to obtain: 

¢ Maximum safe service from 
each operating component. 

¢Maximum running time be- 
tween scheduled turnarounds, 
since the condition of critical 
areas can be known at all times. 

eMinimum lost time during 
turnarounds, since trouble spots 
are already pinpointed. 


The system employs the basic 
principles of pulse-echo ultrason- 
ics, or so-called “silent sound,” to 
measure wall thickness. Ultrasonic 
pulses, introduced into a metal 
surface, are reflected by the other 
side of the wall. The total depth 
of penetration is measured and 
recorded, 
> Just a Hairline—The introduc- 
tion of accurate ultrasonic depth- 
measuring devices was speeded by 
the development of the focused ul- 
trasonic transducer, which allows a 
hairline width of ultrasonic sound 
to'be focused on the surface of tu- 
bular and other metallic material. 
Such extremely fine focusing of 
the beam is said to allow precise 
thickness measurements of indi- 
vidual pits to an accuracy of 0.005 
in. 

Since ultrasonic signals will not 
travel through air, water is used 
as a medium between the crystal 
transducer and the equipment 
being inspected. The ultragauge 
system uses a patented device 
called an Ultracoupler. 

Two men operate the equipment 
in the field. One sets up the moni- 
tor unit in a central location, re- 
cords and interprets the signals 
fed to it from the remote scanner. 
Second man operates the scanner, 
moving it over the equipment 
being examined. The men use two- 
way radio to keep in direct contact, 
discuss any unusual signals that 
may be transmitted. 
> Versatile Service—Special adap- 
tations of the Ultracoupler device 
are used to examine welds that 
protrude from the smooth surface 
of tanks or vessels, and to inspect 
an entire tank bottom or other 
large, flat area. Inspection can be 
performed on hot lines operating 
at temperatures in excess of 1,000 
F. 

Ultrasonic impulses are inked 
onto a log or chart, making a per- 
manent record of such things as 
wall thickness, fatigue cracks, cor- 
rosion pitting, normal wear and 
internal flaws, and condition of 
welds, tank bottoms, pressure ves- 
sels and other equipment. 

The Ultragauge system has been 
used almost exclusively in the oil 


(Continued on page 76) 
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SILICONE NEWS from Dow Corning 


What Price Difference? 


SILICONE ait 
No Extra Cos 





There's No Price Premiums... aes Hawes HOW ENCLOSURES AFFECT MOTOR COSTS 
... When You Specify Silicone Insulation fi SILICONE weRULATED 


74 "ORIP- PROOF 
OUTDOOR MOTORS RELATIVE 


For Outdoor Locations: You can save 30% and more on initial cost Sip sey ENCLOSURE 
aie i - : RY CLASS A INSULATED costs 
of form-wound motors by specifying silicone insulation systems made \\ “WEATHER PROTECTED" (dai ies 
with Silastic, the Dow Corning silicone rubber. Here’s why: 1) Silicone en een eee 
insulated motors are now available at no price premium; 2) The insula- 
tion system itself is self-protecting, shrugs off weather, humidity, corro- 
sion, dust, even flooding. There’s no need for elaborate enclosures that 
push motor prices up and up. The chart (right) shows how much you 


save by specifying silicone insulated open motors. 


150; 


6 
S 


For Indoor Locations: Where ambient temperatures are high, where 
corrosive fumes or industrial contaminants are present; where relative 
humidity is pushing 100% ; where motors are hosed down — in all these 
applications and others, too, expensive motor enclosures, and often expen- 
sive ducting as well, can be eliminated by specifying silicone insulation. 


yu 
o 
RELATIVE COST % 


RELATIVE COST % 








For Any Location: Silicone insulation systems increase motor service O eerrrerrcnrs 
900 RPM PROOF | PROTECTED 


factor by as much as 15 to 30% because of their greater thermal stability. sia RPM nor [omorec 
This increased service factor means there’s no need to overmotor for 


occasional overloads . . . and suffer the power factor penalty of part This chart shows one of the ways you save 
by specifying motors insulated with Silastic. 











loaded induction motors. 


New brochure on Silicone Insulation. 
Write for your free copy. 
Address Dept. 1810a 
Dow Corning CORPORATION 


MIDLAND. MICHIGAN 


ATLANTA BOSTON CHICAGO CLEVELAND DALLAS LOS ANGELES NEW YORK WASHINGTON, D. Cc. 
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NEW EQUIPMENT .. . 


and petrochemical industries until 
now. — International Inspection, 
Inc., Houston. 74A 





~~ 


Flanged ball valve 


Flanges rotate freely, permit 
handle position to vary. 


Valve installations are speeded 
with new floating-flange ball valve. 
Simply line up valve and pipe 
flanges, draw up bolts loosely, ro- 
tate valve (through full 360 deg.) 
to position handle where desired, 
and tighten bolts. 

Ball valve is quarter-turn, two- 
way-flow type with prestressed 
seats for driptight closure. Double 
back-seated seal is said to elimi- 
nate leakage around the stem. 
Valve comes in 34- through 2-in. 
sizes with synthetic or Teflon valve 
seats. — Hills-McCanna Co., Chi- 
cago, Ill. 76A 








Metal detector 


Ferrous, nonferrous metals and 
alloys trigger electronic unit. 


Tramp metal concealed in other 
substances is detected by an elec- 
tronic detector that locates all 
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types of ferrous and nonferrous 
metals and alloys. It can be used 
to protect processing machinery or 
to check final products for con- 
tamination. 

Called the Metabloc Metal Moni- 
tor, the unit consists of a search 
coil and a control unit. The coil is 
usually installed around a non- 
metallic conveyor belt or weigh 
feeder. Any metal object moving 
through its field will produce a 
signal that may be used to trigger 
an alarm, stop the conveyor or 
divert the material containing the 
metal. The coil is sealed in poly- 
vinyl] chloride pipe to _ protect 
it against moisture, dust and 
weather.— Morehouse Machine Co., 
York, Pa. 76B 


contact, the pointer moves freely. 

Instrument initiates control on 
either increases or decreases in 
pressure. Control point is adjust- 
able over entire range, which is 
1-1,000 microns.—General Electric 
Co., Schenectady, N. Y. 76C 








Vacuum controller 


Vane-and-coil type mechanism 
offers accurate vacuum control. 


Close-tolerance control systems 
can use a new vacuum gage indi- 
cator-controller that uses a vane- 
and-coil type control mechanism 
said to provide closer and more 
reliable control and more accurate 
indication than is possible with 
contact-type models. 

Controller portion of the unit 
uses a pointer with a small metal 
vane that passes through a pair of 
sensing coils when the pointer 
reaches the set point. Presence of 
the vane activates an oscillating 
circuit than in turn energizes the 
controller relay. Since there is no 


Motor and generator 


Insulation and ventilation are 
improved in new models. 


Totally enclosed d.c. motor and 
generator, for both constant speed 
drives and drives involving fast 
speed changes and reversals, are 
now available in fan-cooled and 
nonventilated models in new 
standardized line. 

New features claimed by the 
manufacturer include novel use of 
high-temperature silicone insula- 
tion for continuously operating 
machines with a temperature rise 
of only 160 F., and application of 
controlled ventilation in which 
blower and heat exchanger are 
mounted at the shaft end. 

New units are said to have 





For More Information 


about any item in this 

department, circle its 

code number on the 
Reader Service Postcard 


(Page 187) 











October 31, 1960—CuemicaL ENGINEERING 





Seems nowadays practically everyone talks about “changing the image, 
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creating 


a new corporate image” or “giving the product a more dynamic image.” 


There’s no such talk around Jenkins Bros. 


When it comes to valves, we’re as modern as tomorrow! But when it comes to a 
new corporate image, no thanks. Not for us. Our corporate image is nearly 100 
years old, and it still suits us just fine. Here’s why: 


We'll Keep our Old, 1869-Model “Image” - 
Our Business Friends Seem to Like It 


“A Fair Offer” was first published in 1869. 
Simple and forthright, it said that Jenkins 
Bros. wanted Jenkins Valves to be judged 
on performance. But — and this made the 
difference — not on performance in the 
average application, but rather in the very 
toughest one. Note that phrase, “the worst 
place you can find.” 


To us, it just naturally figures that the prod- 


lin, ° 
<u> Jenkins Bros., 100 Park Avenue, New York 17 


fonhins foros 


uct which asks for the hardest job, will also 
be better, longer lasting and more trouble- 
free in regular, run-of-the-mill applications. 
Makes sense, doesn’t it? 


At intervals we republish “A Fair Offer” 
just because it does make sense to so many 
of our customers and friends. It’s a useful 
reminder that products may change but high 
standards never go out of style. 


A FAIR OFFER 


If you will put a Jenkins Valve, rec- 
ommended for your particular serv- 
ice, on the worst place you can find 

. . where you cannot keep other 
valves tight — and if it is not per- 
fectly tight or it does not hold 
steam, oil, acids, water or other 
fluids longer than any other valve, 
you may return it and your money 


will be refunded. ’ 
pentens Broy 


NO “NEW IMAGE” FOR US, THANKS 


This early Jenkins Catalog carrit @ famous A FAIR OFFER which has appeared in every catalog since I 869.* 
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NEW EQUIPMENT... 








Giant ball-valves master huge LOX, propellant flows 


Up goes 6,500-lb. valve, one of four 18-in. ball-type units that control 
liquid oxygen (LOX) flow at Rocketdyne’s Propulsion Field Laboratory, 
Santa Susana, Calif. Seven other 12-in, ball valves carry combinations 
of LOX, water and fuel. Valves are part of the vast array of equipment 
supporting the F-1 engine turbopump development program. They per- 
form the challenging and herculean job of allowing propellants to flow 
to the turbopump at the staggering rate of three tons/sec., then cutting 
off the flood in half a second. And they do it at 600 psi., with some 
streams flowing at —297 F. The stainless steel valves were designed by 
Vickery Co., Oakland, Calif—Pelton Co., San Francisco. 


78A 








faster response, increased stability 
and insulation life. Armature in- 
ertia has been considerably re- 
duced and insulation life under all 
temperature conditions is up to 
ten times that of conventional 
class B insulation. Commutating 
ability has also been increased. 
Available in both industrial and 
explosionproof construction, motor 
is rated from 3 to 60 hp. at 300 to 
3,500 rpm. Generator delivers ? to 
40 kw. at 850 to 3,450 rpm.— 
Westinghouse Electric Corp., 
Pittsburgh. 76D 
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Jet Cleaner 


High-pressure unit cleans 
buildings and equipment. 


Soil, scale and encrustations 
yield to a hydraulic jet cleaner 
that shoots a high velocity stream 
up to 50 ft. Mixing chamber of 
venturi injector uses ordinary 
plant steam and water to generate 
a cleansing jet. 

With plant steam pressure of 5- 
150 psi. and water pressure from 
10-40 psi., unit produces jet pres- 
sures 4 to 20 times inlet steam 


pressure. Detergent or solvent may 
be mixed with the jet in amounts 
up to 25% of volume, may be 
drawn automatically from any 
drum or tank without an auxiliary 
pump. 

Unit is supplied with 50 ft. of 
neoprene hose, a cleaning lance 
with handle, and a nozzle with 
interchangeable disks. Stationary 
or portable versions mounted on 
50-gal. detergent tanks are avail- 
able. — Sellers Injection Corp., 
Philadelphia. 78B 





Gate valve 


Port valve with nonrising stem 
is sized for manifold service. 


Known as G-6, a new port valve 
is smaller in height and width than 
conventional port valves, thus 
making it particularly suited for 
manifold service, where compact- 
ness is a virtue, and full-opening 
valves may not be needed. 

G-6 valve has metal inner seat 
rings backed by O-rings. With 
each operation, the metal seats 
strip foreign matter from the gate 
while the Q-rings clean and polish 
both faces, Seating surfaces, al- 
ways in contact with the gate, are 
isolated from fluid erosion and cor- 
rosion, require no lubrication. 


MORE NEW EQUIPMENT 
(Continued on page 158) 
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National Distillers Joins 
Shell International in 
Polyolefin Venture Abroad 


A joint company has been formed by 
Shell International Chemical Company 
Ltd., London, and U.S.I.’s parent com- 
pany, National Distillers, to develop plans 
for production and marketing of polyo- 
lefin film and packaging materials outside 
the U.S. and Canada. The new company 
operates from London. 

National Distillers is one of the world’s 
largest producers of polyethylene and 
owns the Kordite Company—a leading 
manufacturer in the U.S. of plastic film 
and packaging. It has recently set up a 


company in Switzerland to cover sales and | 


development of polyethylene. 


New Direct Halogenation 
Process Converts Impure 


Metal to Purified Halide 


A safe and commercially adaptable pro- 
cess for the direct halogenation of crude 
metals—to obtain the corresponding halide 
substantially free of certain undesirable 
metal impurities—is covered in a patent 
recently issued to U.S.I.’s parent company, 
National Distillers. Metal halides which 
can be prepared by this process are those 
of the reactive metals such as titanium, 
zirconium, hafnium, columbium and tan- 
talum. 

As described in the patent, an impure 
feed such as scrap zirconium is safely 
reacted with a halogen gas by diluting the 
latter with an explosion-preventing pro- 
portion of helium, argon or neon. The 
reaction is carried out at 450°-900°C until 
50-90% of the feed has been reacted. A 
metal halide is recovered which is con- 
siderably lower in metal impurity content 
than the original scrap feed. A typical 
analysis of ZrCl, prepared by this process 
is given in the following table: 





Ammonia Production, Secaue 


Capacity Expanded by U.S.I. 


Refrigerated, Non-Pressurized Storage Tank to be Installed 


Ammonia production capacity has been increased by 17%, and anhydrous 
ammonia storage capacity will soon be expanded by U.S.I. at its Tuscola, 
Illinois, plant. The plant is already operating at the expanded rate of 70,000 





Polyethylene — Aggregate 
Forms New Paving Material 


A new paving material compounded of 
pigmented polyethylene and aggregate 
promises to bring color-coding of roads 
and runways closer to reality. It can be 
mixed and applied (in a one-inch layer) 
using conventional machinery and meth- 
ods. Brilliant white test curbing, shown 
being installed in the photo above, defines 
road boundaries. Other possible uses in- 
clude multi-colored home driveways, ten- 
nis courts, sidewalks, swimming pools. 


New TVA Process Uses Wet- 
Process Phosphoric to Make 
Diammonium Phosphate 


TVA engineers are developing a new 
process to make granular diammonium 
phosphate fertilizer. It is reported that the 
method can use low-cost wet-process phos- 
phoric acid without a purification step. 

By taking advantage of chemical heat 
in the reaction of acid and ammonia, 
recycle rates and drying requirements are 
reduced below those of some competitive 
processes, according to TVA. Grade of 
product depends on purity of phosphoric 
acid available, and ranges up to 21-53-0. 
The process is being adapted to production 
of various grades, some containing potash. 

TVA claims that its ammoniator is the 


key equipment in the process. Wet-process | 


phosphoric acid, such as 
that made by U.S.I. at 
Tuscola, Illinois, is partially 





tons per year (up from 60,000 tons) and 
a new 6,000-ton storage facility is expected 
to be in full service by the end of the year. 
This increased production and storage 
capacity are needed to assure rapid de- 
livery to U.S.I.’s ammonia, aqua ammonia 
and nitrogen solutions customers, espe- 
cially during the heavy seasonal demand in 
early spring. Because of the plant’s loca- 
tion in Central Illinois, heart of the Mid- 
western fertilizer industry, most of its 
output is used as a raw material in this 
highly seasonal business. Other applica- 
tions for U.S.I. ammonia include chemical 
processing, refrigeration and miscellane- 
ous industrial uses. 
Storage Tank Uses New Principle 
The new 6,000-ton storage tank will 
use the relatively new principle of storing 
refrigerated ammonia at atmospheric 
pressure, rather than storing in pressur- 
ized tanks at moderate temperatures. The 
storage vessel consists of an inner tank, 
88 feet in diameter and 56 feet high, 
separated from an outer tank by 2% feet 
of insulation. Liquid ammonia is stored in 
the tank at a temperature of about —28°F. 
and this low temperature is maintained by 
evaporation of ammonia from the surface. 
The evaporated ammonia is recom- 
pressed, condensed and returned to the 
tank. It can also be used as feed stock for 
the adjoining ammonium nitrate plant. 


New Type of Carbon Black 
Obtained from Burning 
Hydrocarbons in Chlorine 


Researchers have obtained high yields 
of carbon blacks containing chemically 
bonded chlorine, by burning various 
hydrocarbons in the halogen gas rather 
than in oxygen. Such chlorocarbon blacks 
may have commercial use in rubber and 
plastics compounding, according to a 
recent report. 

In the study, methane, propane, ethy- 
lene and natural gas were burned with 
submaximal amounts of 
chlorine to yield carbon 
black as a major product. By 





ADVERTISEMENT—This entire page is a paid advertisement 


Prepared by U. S. Industrial Chemicals Co, 





October * 


U.S.I. CHEMICAL NEWS 


1960 





CONTINUED TVA Process 


preneutralized in a tank. Then the am- 
moniation to diammonium phosphate is 
completed in the ammoniator-granulator 
drum. Excess ammonia must be fed to the 
drum to produce diammonium phosphate. 
Therefore, a scrubber is required to 
recover ammonia from exhaust gases. 
Phosphoric acid is fed to the scrubber to 
absorb ammonia, and the solution is fed to 
the preneutralizer. A recycle ratio of about 
3:1 is required for control of granulation. 
Physical properties of the closely sized 
granular product are said to be excellent. 





Chlorocarbon 


CONTINUED : 
Biacks 


contrast, carbon black is only a by-product 
when these hydrocarbons are burned with 
oxygen. The quantity of carbon produced 
in the chlorine-hydrocarbon flames seems 
to be directly proportional to the chlorine- 
hydrocarbon ratio. It also seems to depend 
on the hydrocarbon used, and is greatest 


| for methane. 


These carbon blacks can contain as 
much as 45% chlorine. The halogen ap- 
pears to be bonded to the carbon chemical- 
ly, researchers report, since all attempts to 
remove it have left at least 10% chlorine. 











TECHNICAL DEVELOPMENTS 











Information about manufacturers of these 
items may be obtained by writing U.S.I. 


Chlorine safety data sheet is now being sold by 
MCA for nominal price. Covers properties, haz- 
ards and their engineering control, employee 
safety, emergency measures, container bendle 
waste disposal, medical management. No. l 


+h. lac? 


New group of now offered 
for use where abrasion resistance is essential. 
Claimed more rugged than manganese steel and 
other metals. Suggested for chute linings, Pipes 
line crawler wheels, scrapers, etc. 





San cht weet 


ons and paints now 





T g 

on market are said to ch heck temperatures of hot 
surfaces by completely changing color. Series of 
products cover range from 104°F. to 2, nag 3A F. 
Claimed easy to apply and remove. No. 1 





No Oil for Sodium Bricks 


Sodium peroxide is covered in new data sheet 
giving specifications, typical analysis, properties, 
shipping data and uses. Technical service is 
offered on handling and use in pulp and 4 paper, 
textile and other fields. 


New laboratory oven is said to give highest tem- 
perature, combined with vacuum, now available. 
Can heat from room temperature to 500°F. in one 
hour, in 1l-inch diameter by 12-inch deep vacuum 
chamber. No. 


Dry sulfamic acid product—with built-in pH color 
indicator, corrosion inhibitors, anti-foams, wet- 
ting agents—can now be obtained for removal of 
lime scale deposits from evaporative condensers 
and cooling tower systems. No. 


Polyethylene waste and drainage system de- 
scribed in new engineering and parts catalog 
now available. said to be complete, permanent, 
corrosion-resistant. Includes sinks, traps, pipe 
and fittings, adapters, other equipment. No. 1646 


Concise conversion tables and circular slide rule, 
now offered for chemical engineers, is shirt- 
pocket size. Includes slide rule, table of elements, 
temperature conversion chart, conversion factors, 
useful constants and data. No. 1647 


m-Sulfobenzoic acid—new intermediate for dyes, 
colors, color developers and couplers, surfact- 
ants, textile treating agents, flavors, drugs, pre- 
servatives, pag vars § agents—is subject of data 


Sodium packed under kerosene? Perhaps in the laboratory but not in industry, as you can see from Shoat receuiiy teleaen “i 


this photo of the cutting and packing operations at U.S.I.'s metallic sodium plant in Ashtabula, 
Ohio. Every year, many tons of sodium are molded into bricks and packed dry in steel drums. An 
airtight seal is maintained during storage and shipment. 

All phases of sodium handling are discussed in the latest edition of U.S.I.'s brochure “Handling 
Metallic Sodium on a Plant Scale". For your copy, address Technical Literature Department, U.S.I. 
Chemical News, 99 Park Avenue, New York 16, New York. 


Fallout is subject of new book which can now be 
purchased. Book covers bomb types, meteorolog- 
ical dispersion and persistence of fallout, effects 
of radiation, radiation sickness, biological effects 
nuclear war, civil defense. No. 1649 








PRODUCTS OF U.S.I 





Pharmaceutical Products: Du.-Methonine, N-Acetyl-DL-Methonine, Urethan 


USP, Intermediates. 


Ethy! Alcohol: Pure and all denatured formulas; Anhydrous and Regular 
yon ge Denatured Alcohol Solvents SOLOX®, FILMEX @, ANSOL@M, 


Heavy Chemicals: Anhydrous Ammonia, Ammonium Nitrate, Nitric Acid, 
Nitrogen Fertilizer Solutions, Phosphatic Fertilizer Solution, Sulfuric Acid, 
Caustic Soda, Chlorine, Metallic Sodium, Sodium Peroxide. 


Organic Solvents and Intermediates: Normal Butyl Alcohol, Amy! Alcohol, 
Fusel Oil, Ethyl Acetate, Normal Butyl Acetate, Diethyl Carbonate, 
DIATOL®, Diethy! Oxalate, Ethyl Ether, Acetone, Acetoacetanilide, 
Acetoacet-Ortho-Chioranilide. Acetoacet-Ortho-Tolvidide, Ethyl Aceto- 
acetate, Ethyl Benzoylacetate, Ethyl Chloroformate, Ethylene, Ethyl 
Sodium Oxalacetate, Sodium Ethylate, Urethan U.S.P. (Ethyl Carbamate), 
Riboflavin U.S.P. 


PETROTHENE® . . . Polyethylene Resins 
MICROTHENE . . .Finely Divided Polyethylene Resin. 


Animal Feed Products: DL-Methionine, MOREA® Premix (to authorized mixer- 
distributors). 





U.S.1. SALES OFFICES 


Atlanta * Baltimore * Boston * Chicago * Cincinnati * Cleveland 
Detroit * Kansas City, Mo. * Los Angeles * Louisville * Minneapolis 
New Orleans * New York * Philadelphia * St. Louis * San Francisco 


USTRIAL CHEMICALS CO. 


Division of National Distillers and Chemical Corporation 


99 Park Avenue, New York 16, N. Y. 
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in ALL ways...the simplest, most economical 
means of superior filtration! 


D. R. SPERRY & CO., Batavia, Ill. 


Sales Representatives 


George S. Tarbox B. M. Pilhashy Alldredge & McCabe 
808 a Ol 833 Merchants Ex. Bldg. 847 E. 17th Ave. 


Recognizing that no single type filter press will satisfy 
all requirements, Sperry makes available the broadest 
combinations of design features to help you achieve 
maximum efficiency and economy. 


Briefly—the Sperry Filter Press can be equipped with 
any type of plates—made of virtually any material—to 
handle any filterable mixtures—and most filter media 
— over a wide range of temperatures, pressures and 
capacities —with center, side or corner feed — open or 
closed delivery—for filtration of liquids, recovery of 
solids, clarification and decolorizing. 


Sperry also manufactures a complete range of plate 
shifting and closing devices — enabling one man to 
control the entire operation. 


All this—at low first cost, low depreciation and mini- 
mum maintenance! Write for details or mail coupon 
for free Sperry catalog. 
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Yonkers, N. Y. San Francisco, Cal. Denver, Colorado 


Texas Chemical Eng. Co. The Gilbert Tramer Co. 


4101 San Jacinto 1217 Main Ave. 
Houston, Texas Cleveland, Ohio 


D. R. SPERRY & CO. Dept CE-10 
Batavia, Illinois 


[_] Send Free Sperry Catalog 


(1) Have your Representative Contect us 


Name 





Company 





Address 





City. 
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Assistant Editor 


Beryllium’s star is still on the rise. Latest evi- 
dence: an announcement that Brush Beryllium Co., 
a leader in the field, is doubling capacity to make 
vacuum-cast billets of the exotic light metal at its 
Elmore, Ohio, plant. The $6-million expansion will 
give Brush a new production capability of about 
24,000 lb./month. 

Beryllium first became industrially note- 
worthy in 1926 with the discovery that, though 
costly and hard to machine by itself, it was a 
valuable alloying element for copper. But the 
greyish, brittle metal has really come into its own 
just in the past few years, in the area of nuclear 
technology. A good moderator or reflector for 
thermal neutrons, it now has full status as a 
nuclear material of construction. 

Also, beryllium shows promise of branching 
into aeronautics. If fabrication problems can be 
completely solved, the metal is likely to show up in 


aircraft, missile applications. 
> Properties, Good and Bad—Usefulness of beryl- 


Processing Beryl Ore to... 


Water 


Crushed Molten 
ore 


ore 


ARC 


FURNACE QUENCH 


TANK 





Molten beryl ore leaves are furnace, goes to quench tank ony 7 

during early step in making beryllium ingots. | A successful beryllium operation must discard virtually 
all the nonberyllium content of the ore while taking 
care not to throw away any of the expensive metal. 
Brush Beryllium's plant removes nonberyllium con- | 


oe 
Pure Beryllium stituents through the streams labeled in boxes, at right. 





Beryllium hydroxide powder _ 





Via the Fluoride 
Process 


Ammonium 

bifluoride 
Brush Beryllium Co. melds smart solution Unpurified 
chemistry, careful engineering in ammonium 


winning the costly metal from ore. MIX beryllium STORAGE 
TANK _ fluoride TANK 


solution (agitated) 
ECCI, Flowsheet > Processing Beryllium Hydroxide to... 
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lium for aeronautics stems largely from an unusual 
combination of features: the metal is very light 
(specific gravity of beryllium is 1.8, aluminum’s is 
2.7) yet has a high melting point of 2,341 F. It 
also boasts high thermal conductivity, heat 
capacity and stiffness, plus the nuclear features 
cited above. 

But, beryllium is also expensive, hard to fabri- 
cate and toxic. Current cost is about $50-100/lb. 
in lump form, and much higher in more useful 
shapes because of the difficulty in machining it. 
Properties that make fabrication or machining a 
problem include brittleness and low ductility. 

Beryllium and its compounds are ranked 
among the most toxic of materials. Hazards stem 
from both inhalation and contact with the skin, 
and plants such as Brush’s Elmore facility must 
make much use of remote-controlled operation in 
making metal from the ore. 

Too, the metal is chemically reactive when 
hot. Therefore, it cannot be commercially ex- 


. .. Beryllium Hydroxide 


CLASSIFIER 


ROTARY 


KILN Fines 


(-200 mesh) 





Ground frit 





tracted from ore by ordinary smelting methods. 
Instead, the ore usually is first treated chemically 
to make beryllium oxide or hydroxide. Next step 
is conversion to the anhydrous chloride or fluoride ; 
then, this halide is reduced to the metal. 

> Purity—Nuclear beryllium must be very pure, 
with low levels not only for contaminants that can 
affect mechanical properties but also for elements 
that are high neutron absorbers or that form 
radioactive, long-halflife isotopes after irradiation. 
A particularly pure grade, which Brush has made 
for the U.K. Atomic Energy Authority, has specifi- 
cations that include less than 500 ppm. Al, 700 
ppm. C, 500 ppm. Fe, 150 ppm. Mg, 50 ppm. Mn, 
100 ppm. Ni and 300 ppm, Si. 

Bulk of the nonberyllium constituents of ore 
are removed during processing to the oxide or 
hydroxide. Further purification takes place while 
the beryllium is in halide form and the rest occurs 
during reduction and casting. Because of the cost- 
liness of the metal, the beryllium producer must 
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be careful not to discard beryllium-bearing ma- combined with 93% sulfuric acid and the slurry 


terial while he is removing impurities. goes to preheated sulfating reactors similar in 
>» Two Halide Routes—After the oxide or hy- construction to rod-mill pulverizers. 

droxide is produced, it can be converted to either Sulfating reaction, around 575 F., converts 
(1) a fluoride, which is subsequently reduced in beryllium oxide to water-soluble beryllium sulfate 


a furnace by magnesium, or (2) a chloride, for sub- and renders the ore’s silica content insoluble. The 
sequent reduction by electrolysis. Brush uses the silica is then removed as sludge by leaching in a 
former alternate at Elmore, thus refutes opinions five-stage Dorr-thickener arrangement. 

previously held in the industry that the fluoride Supernatant liquor from the thickeners is 
route could not make high-purity beryllium. treated with ammonium hydroxide and cooled, 
> Ore to Hydroxide—Brush starts with bery] ore, causing some aluminum to drop out as ammonium 
which in pure form is a beryllium-aluminum sili- alum crystals. Most of the alum is removed in a 
cate. This ore is the standard raw material for Bird centrifugal, and the crystals are washed to 
beryllium production today. avoid beryllium loss. Fine alum and residual silica 


At Elmore, crushed ore is melted in a 1,500- are then taken out in a sparkler filter. 

kw. carbon-lined are furnace, then quenched with The clear liquid goes to an agitated tank called 
water. This treatment destroys beryl’s crystal a beryllator, where sodium hydroxide is added. 
form, thereby making the mineral more reactive. Undisclosed chelating agents are also added here 


Quenched material, known as frit, is heated to keep heavy metal impurities, such as iron, in 
in a rotary kiln to further improve reactivity, then solution when beryllium hydroxide is precipitated. 
dry milled and classified. Minus-200-mesh fines are Beryllium leaves this vessel in the form of 
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sodium beryllate. This is converted to beryllium 
hydroxide in a hydrolyzer at about 203 F.; the 
hydroxide precipitates and is separated in a cen- 
trifuge and a Dorr thickener. This step completes 
the first phase of the over-all process. 

>The Fluoride—Conversion of the hydroxide to 
metal starts with preparation of ammonium beryl- 
lium fluoride, by slurrying the hydroxide with 
ammonium bifluoride solution. Then, hydrofluoric 
acid and ammonium hydroxide are added to bal- 
ance the amounts of ammonium, beryllium and 
fluoride ions in solution. 

This balancing causes a complex ion to form, 
which dissociates so slightly that the beryllium 
does not drop out during subsequent precipitation 
of impurities. Formation of this ion is a key factor 
in successful purification. 

Impurities removed by precipitation include 
Mn, Cr, Al, Cu, Ni and ferrous Fe. Precipitating 
agents are calcium carbonate, lead peroxide and 
ammonium polysulfide, as well as free ammonia 
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Beryllium 
hydroxide 








produced by ammonium-fluoride decomposition 
during the purification. Precipitates, removed in 
leaf filters, are thoroughly washed before disposal. 

Pure solution goes next to continuous vacuum- 
salting evaporation at 122 F., producing am- 
monium beryllium fluoride crystals. Crystals are 
separated, then decomposed to ammonium fluoride 
and beryllium fluoride at about 1,650 F. in an 
induction furnace. The ammonium fluoride leaves 
overhead, is absorbed in water, acidified with HF 
and recycled for mixing with beryllium hydroxide. 
> Finishing Up—Molten beryllium fluoride is cast 
into chunks, then reduced with magnesium in fur- 


naces that operate at about 2,370 F. Molten beryl- 
lium and slag mixture from these furnaces is 


solidified in graphite pots, then crushed in a ham- 
mer mill and leached in ball mills. 

Last step is vacuum-casting, in furnaces that 
can hold about 75-80 lb. metal. The furnaces re- 
move residual magnesium and slag, yield finished 
ingots. Final purity: over 99.5% beryllium. 
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Anhydrous Ammonia 
Brine 

Caustic Catalyst 
Caustic, 50% Solution 
C02, Liquid 
Diethylene Glycol 
Di-propargy! Ether 
Hydrocarbons 


ARE GIVING YOU PUMPING PROBLEMS? 





Methanol Amine 
Naphtha @ 300° F 
Nickel Catalyst Slurry 
Nitric Acid 

Pulp Density Mineral Ore 
Silica Gel 

Slurry 

Sulfuric Acid 
Tanning Solution 
Urea 

Water 


Where the pressures are high . . . or the liquids 
are tough to handle. . . that’s for us! 


The list above is typical of the special pumping 
problems we have solved for the process industries 
... problems that call for an intimate knowledge 
of what it takes to handle corrosive, viscous, 
abrasive or highly compressible fluids over a wide 
range of pressures and temperatures. 


This specialized experience is ready to work on 
your specific pumping problems . . . to explore 
them in depth and find a better answer, not just 
an answet. 


Aldrich Pumps range from 25 to 2500 hp.; pres- 
sures to 50,000 psi. For fast reference see our insert 
in Chemical Engineering Catalog. For complete data 
write ALDRICH PuMP CoMPANY, 3 Gordon Street, 
Allentown, Penna. 


The tough pumping problems go to 
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Brand-New Sphere of Activity! 


Here is a MACROPORT* “‘A”’ alumi- 
num oxide sphere — Norton Com- 
pany’s newest development in 
catalyst carriersshown enlarged. Note 
its extremely porous structure, spe- 
cifically designed to promote faster, 
more precisely controlled gaseous re- 
actions. Pores are much larger than 
those in other Norton catalyst car- 


riers, permitting gases to enter and 
diffuse readily, yet providing suffi- 
cient restriction for optimum control. 

MACROPORT ‘‘A”’ catalyst carriers 
are currently available as spheres, 
pellets, and aggregate of fused alumi- 
num oxide in the same price ranges as 
standard Norton carriers. A research 
program is now underway in the 


Norton laboratories to develop 
MACROPORT carriers in other materials. 
For better yields from your reac- 
tors and improved process economy, 
get complete details on Norton 
MACROPORT ‘“‘A”’ carriers. Write 
NORTON COMPANY, Refractories 
Division, 510 New Bond Street, 
Worcester 6, Massachusetts. 


TYPICAL PHYSICAL PROPERTIES 


MACROPORT “A” 
5/16"-¥%” Spheres 
44-48 


NORTON 


REFRACTORIES 


... Prescribed 


Aggregate (3-5 Mesh) 
Apparent Porosity % 40-44 

H20 Absorption % 22-26 

App. Sp. Gravity g/cc 3.4-3.6 

Bulk Density g/cc 1.8-2.0 

Packing Density Ibs./ft? 63-67 

Pore Dia. Range 50-200 Microns 0 Microns 


Engineered... 


| ny ean, 


*Trademark 


75 years of... Making better products...to make your products better 
NORTON PRODUCTS: Abrasives + Grinding Wheels * Machine Tools * Refractories * Electro-Chemicals — BEHR-MANNING DIVISION: Coated Abrasives * Sharpening Stones + Pressure-Sensitive Tapes 
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KEMP ORIAD DESICCANT DRYERS 
Soo woisline bel 
wl las 3 


/ Complete reactivation 
An exclusive 3-zone embedded- 
heater design gives every KEMP 
ORIAD DESICCANT DRYER un- 
matched extra-drying power. Reac- 
tivation is always complete and uni- 
form in any drying process of air, 
gases or liquids, assuring maximum 
desiccant capacity—minimum dew- 
point performance. 


Perfect temperature 


control Heat input is conserved 
by thermostatic control . . . ideal 
temperatures are maintained for the 
highest operating efficiency at the 
lowest operating costs. An alarm 
system guards the entire network. 


8 Full automatic 


operation A simple setting of 
the program timer, and everything 
is automatically regulated. Drying 
results with the least pressure loss, 
lowest operation and maintenance 
cost. For further details, write for 
Bulletin D-103 ... or call your local , 
Kemp Man listed in the Chemical 
Engineering Catalog. 


It always pays 
to come to 


EM 


OF BALTIMORE THE C. M. KEMP MANUFACTURING CO. 


405 E. Oliver Street © Baltimore 2, Maryland 
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At new Dewey & Aimy latex plant, piping into storage tanks has plastic-lined Grinnell-Saunders Valves with neoprene diaphragms. 


At Dewey & Almy plant... 


Grinnell-Saunders Diaphragm Valves guard 
against plugging, corrosion, contamination 


The new Owensboro, Kentucky plant 
of Dewey and Almy Chemical Division, 
W. R. Grace & Co., makes polyvinyl 
acetate emulsions and butadiene- 
styrene co-polymers for adhesives, 
paper coatings, emulsion paints and 
other products. 

These co-polymers present several 
manufacturing problems: build-up of 
obstructions that plug lines, high vis- 
cosity that needs wide-open lines, easy 
hardening by the air. 

Selected to handle this tough job: 
Grinnell-Saunders Diaphragm Valves. 
These rugged valves have a diaphragm 
that lifts high for streamline flow; 


seals tight for positive closure. Bonnet 
mechanism is completely isolated from 
material in the line by the diaphragm to 
prevent corrosion and contamination. 
What’s more, Grinnell-Saunders Dia- 
phragm Valves give smooth passage of 
material . . . eliminate trapping of 
solids, reduce frictional resistance. You 
can choose from a number of body, 
lining and diaphragm materials. 
Find out how Grinnell-Saunders 
Diaphragm Valves 
can help your in- 
stallation. Write 
Grinnell Company, 
Providence 1, R. I. 


Grinnell-Saunders Valves with stainless 
steel bodies and teflon diaphragms were 
specified for the reflex lines of this co- 
polymer reactor. 


GRINNELL-SAUNDERS DIAPHRAGM VALVES 


GRINNELL COMPANY, PROVIDENCE 1, 
PIPE FITTINGS * VALVES * 
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BRANCH WAREHOUSES AND DISTRIBUTORS FROM COAST TO COAST 
PREFABRICATED PIPING © UNIT HEATERS * PIPING SPECIALTIES 





in heat 
chillers, 


HENRY VOGT MACHINE CO. 

10th & Ormsby Sts., Louisville 10, Ky. 
Send copy of Bulletin E-1 

NAME 

FIRM 
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Coupon today Co) city Stote 
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Vents 


Axial flow fan Fan ring 


Finned tube 
bundle 


(drains below) 


Removable 
tube plugs 


In the last two or three 
years there has been a 
great increase in interest 
in the air-cooled heat 
exchanger. This article 
represents a distillation 
of the experience of many 
people in designing 
exchangers of this type. 


| 
i 
j 
| 
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£33 Bearing 
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Ni | | Electric 
ag motor 


Substructure ~ | 
columns and braces | 


Illustrations courtesy of Hudson Engineering Corp. 


Design of Air Cooled Heat Exchangers 


FRANK L. RUBIN, Downingtown Iron Works, Inc. 


For many years, atmospheric air has been used to cool 
process fluids in areas of water scarcity. However, 
interest in the air cooled heat exchanger is much move 
recent in regions where the available supplies of cool- 
ing water are unlimited. As recently as the 1958 
winter national meeting of the American Institute of 
Chemical Engineers, there was a symposium (Refs. 3, 
4, 5, 6, 7, 9, 10, 12) that was the first to bring wide- 
spread American attention to this method of cooling. 
Other important articles include Refs. 1, 2, 8 and 11. 

In the air cooled heat exchanger, ambient air is 
forced or induced by a fan to flow across a bank of 
externally finned tubes. A typical air cooler has a hori- 
zontal section containing finned tubes, a steel support- 
ing structure with plenum chambers and fan ring, an 
axial flow fan and drive assembly and, finally, mis- 
cellaneous accessories such as louvers, fan guards, 
fencing and hail screens. In addition to the cooler with 
horizontal tubes, vertical and sloped tubes have been 
used in condensing service. 


Finned Tube Elements 
The most commonly used tube size is 1 in. O.D. Fin 
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heights vary from +s to § in., with fins spaced at from 
7 to 11 per lineal inch. Tubes are arranged on 2 to 23- 
in. triangular pitch. Ratio of extended surface to bare- 
tube outside surface, ranges from 7 to 20; however, 
many designers prefer to use the ratio of extended 
surface to internal surface, which ranges from 8 to 30. 
Tubes of 14 in. O.D. have been used for flue gas and 
viscous oil service. All of the factors of tube size, fin 
height and fin spacing can be varied further. 

Standard tube lengths range from 8, through 10, 12, 
20, and 24 ft., up to 30 ft., the last two lengths being 
common in petroleum refineries. Bundle depth varies 
from 3 to 30 rows of tubes, with 8 rows per bundle used 
as a standard. Bundles of this nature may be stacked. 

Individual bundle depth may be limited in types of 
service with a high temperature difference per pass. 
In some cases, horizontally split headers may be re- 
quired to accommodate differential tube expansion. 

Aluminum is considered the most economical fin 
material for process design temperatures up to 750 F. 
(This criterion generally limits the aluminum fin-base 
temperature to less than 450 F.) Bare steel tubes have 
been used for bottoms coolers operating at low heat 
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AIR COOLED HEAT EXCHANGERS .. . 


transfer rates in various large-scale operations. 

The least expensive finned tubing has the aluminum 
fins mechanically wrapped under tension onto the 
knurled outside surface of the tubes. The fin ends are 
held firmly to the tube by soldering or by a collar to 
prevent loosening or unraveling of the fins. Such 
tubing is adequate where vibration can be minimized 
and for process-side design temperatures of 250 F. or 
less. 

The often used bimetallic tubing consists of an inner 
tube of material required to meet the process corrosive 
conditions, within an aluminum outer tube from which 
most of the metal has been cold extruded into high fins. 
During the process, a complete mechanical] bond is 
formed between the inner liner tube and the outer 
finned tube. Process-side design temperature is limited 
to 550 F. 

Another type of tube has the aluminum fins mechani- 
cally wrapped under tension and inserted into a groove 
about 0.008 in. deep in the tube wall. This type is ade- 
quate for service up to 750 F. Recently developed 
tubing has a fin-insertion depth of 0.050, in., which 
increases fin strength. 

Tube ends are left bare to permit their insertion into 
appropriate holes in the headers. Tube ends are usually 
roller expanded into these tube holes. The headers are 
often designed with plugged tube access holes opposite 
the ends of each tube. 


Finned tubes, commonly the 1-in. O.D. size, and in lengths 
from 8 to 30 ft., are assembled into rigid, self-contained bun- 
dles with the aid of headers and structural steel side channels. 


A complete tube bundle consists of headers, finned 
tubes, structural steel side channels, plus supports. 
Such a bundle requires tube spacers to prevent meshing 
or deformation of the fins; tube supports beneath the 
bottom row of tubes to prevent sagging of the bundle; 
and “keepers” placed across the top of the tube bundle 
to hold the tubes in position. 

Tube bundles are generally designed to be rigid and 
self-contained and are mounted so that they can expand 
independently of the supporting structure. 

Face area of a tube bundle is its length times width. 
The net free area for air flow through each tube row 
is about 50% of the face area of the bundle. The face 
velocity of air through the bundle generally ranges 
from 300 to 700 ft./min. The standard air face velocity 
(FV) is defined as the velocity in ft./min. of standard 
air passing through the bundle. Standard air is de- 
fined as dry air at 70 F. and 29.92 in. Hg pressure, 
having a density of 0.075 lb./cu. ft. and a specific heat 
of 0.24 Btu./(lb.) (°F.). 


Fans and Drivers 


Axial flow fans are large-volume, low-pressure de- 
vices. A fan for this service must operate at reasonably 
high efficiency to minimize power consumption. Coolers 
require a relatively large volume displacement at a 
static pressure of 0.25 to 1.0 in. w.g. Fan diameters 
are selected to give velocity pressures of about 0.1 in. 
w.g. The total fan efficiency is about 65% while the 
drive itself usually has a minimum mechanical effi- 
ciency of 95%. 

Fans usually have four or six blades and their 
diameter is generally equal to or slightly less than the 
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bundle width (although it may be no more than 60- 
80% of bundle width). Where tube length and bundle 
width are approximately equal, one fan may be used. 
When the length is two to three times the bundle width, 
an appropriate number of fans in parallel is required. 

Noise level of a fan is directly related to the tip 
speed. Unfortunately, at the tip speeds required for 
economical, efficient performance, a large amount of 
noise is produced. Therefore, it is necessary to con- 
sider the location of an air cooler in setting the maxi- 
mum speed. 

Hartzell Propeller Fan Co. has recommended (En- 
gineering Article V, Feb. 1957) that maximum fan 
tip speeds shown below should be used to limit fan 
noise: 


Maximum Fan Tip Speeds, Ft./Min. 


Induced Draft Forced Draft 


Neighborhood 


Semi-residential 
PR ios cad vs ceeos ce bcs wehake ees : 


Note: Fan tip speed = 7D X rpm. D = fan diam., ft. 


Note that small units with direct-drive, fixed-pitch 
blades of 4 to 5 ft. diameter, often operate with speeds 
50 to 100% higher than the values shown in the table. 

Axial flow fans are inherently devices for moving a 
consistent volume of air when blade setting and rota- 
tional speed are constant. Variation in the amount of 
air flow can be obtained by adjusting the blade angle 
of the fan and the speed of rotation. The blade angle 
can be either permanently fixed, hand-adjustable or 
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automatically adjustable. Air delivery and horsepower 
are a direct function of blade pitch angle. 

Fan relationships between rotational speed and other 
pertinent quantities are as follows: 

Volume delivered « rpm. 

Static pressure developed « (rpm.)? 

Horsepower required « (rpm.)* 

Fan mounting should provide a minimum of 4 to } 
fan diameter between the fan and the ground on a 
forced-draft heat exchanger; and 4 diameter between 
tubes and fan on an induced-draft cooler. 

At a distance of 50. ft. from the fan, the noise level 
rating of typical fans ranges from 71 to 88 decibels. 
Changes in the fan speed affect the noise level as 
follows: 


Decibels Change 


Speed Ratio 
1.00 0 
5 4.8 
8.6 
2 


(May be erratic) 
(May be erratic) 


2.0K 15 
When the fan manufacturer specifies the noise level at 
a particular speed, this table can be used to estimate 
noise level at other speeds. If the speed is higher, add 
the given decibel change. Subtract it from the rated 
noise value if the speed is lower. 

Fan blades can be made of aluminum, molded plastic, 
laminated plastic, carbon steel, stainless steel and 
Monel. Aluminum blades offer advantages but it should 
be noted that failure in service can result in a large 
piece of blade breaking free and flying off rapidly 
through centrifugal action. 

Laminated plastic blades can be made so as not to be 
“notch-conscious.” Hence, if a blade is hit by some 
object, and a piece taken out, the crack or notch will 
not progress as it will in metal. The laminate tends 
to dampen vibration since it has a very low resonant 
amplification factor. The resonant amplification factor 
of such a material may be no more than 20% of that of 
aluminum or stainless steel blades. This means that if 
a blade happens to be operating at a resonant fre- 
quency, the forces will be amplified only 20% as much 
as in a metal blade. 

In general, solid plastic blades are similar to lami- 
nated plastic blades. They are slightly more flexible 
and their maximum operating temperature is some- 
what lower. The blades of an induced-draft fan may 
operate at too high a temperature for plastic. 

Fan Drivers—Steam turbines or electric motors are 
the most commonly used drivers. These connect with 
gears or V-belts. Also in use are gas engines connected 
through gears, and hydraulic motors either direct- 
connected or connected through gears. Fans have also 
been driven from other machinery such as compressors, 
using a V-belt takeoff from the flywheel to a jack shaft, 
thence through a gear or belt drive to the fan. Direct 
motor drive is generally limited to small-diameter fans. 

Gears are subject to severe service and are generally 
of the spiral-bevel type, with a service factor of 1.5, 
in accordance with American Gear Manufacturers’ 
Assn. Standard 430.02. 

V-belt drive assemblies are commonly used with fans 
of 10-ft. diameter and less, and motors of 20 hp. and 
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less. For larger fans, and for motor powers of 25 hp. 
and more, right-angle gear drives are preferable. The 
same is true where the driver is a steam turbine. 


Fan Ring and Plenum Chambers 


The air must be distributed from the circular fan 
to the rectangular face of the tube bundle. Air velocity 
through the fan will be 1,000 to 2,000 ft./min., whereas 
the actual face velocity is generally 300 to 700 ft./min. 
The plenum chamber has the function of distributing 
the air and changing its velocity. The plenum chamber 
depth, from fan to tube bundle, is usually about half 
the fan diameter, although fan manufacturers prefer 
a depth equal to the diameter. 

The fan ring must be made to commercial tolerances 
for the relatively large-diameter fan. These tolerances 
are greater than those for the closely machined fan 
rings used for small-diameter-fan performance testing. 
Fan performance is directly affected by the increased 
clearance between the blade tip and the ring and the 
design must allow adequately for the consequent reduc- 
tion in air flow. 

Depth of the fan ring is a critical quantity. Wor- 
sham" reports an increase in flow of 5 to 15% with 
the same power consumption when the depth of the 
fan ring is doubled. The percentage increase was pro- 
portional to the volume of air and the static pressure 
against which the fan was operating. 

In selecting a fan, its over-all performance curve 
should be considered. One factor that should be re- 
viewed is the stall-out condition that develops when 
the fan can produce no more air, regardless of the 
power supplied. 

The supporting structure for the cooler must be de- 
signed and braced to minimize vibration. Appurte- 
nances such as fan guards, walkways and ladders are 
installed as needed. 


Forced Vs. Induced Draft 


In a forced draft unit, the fan pushes the air across 
the finned tube surfaces, the fan being located below 
the tube nest. In the induced draft unit, the fan is 
above the bundle and pulls air through the bundle and 
across the finned tube surface. 

In theory, a primary advantage of the forced draft 
unit is that less horsepower is required. Actually, how- 
ever, the smaller diameter fan that is required by the 
mechanical design takes more power, which cancels the 
theoretical saving. As for the induced draft fan, it 
gives better air distribution and less air recirculation. 

There is an actual power advantage for the forced 
draft unit, which comes from the fact that it moves 
the air before it has been heated by passage through 
the bundle and hence is at the highest available den- 
sity. Since fans are essentially constant-volume de- 
vices, the mass of air moved by any fan is propor- 
tional to the density. 

Since forced draft design locates the fan closer to 
ground level, structural costs will be less. The driver 
can, for example, be mounted at ground level. 

Because the velocity of air approaching the tube 
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Induced draft unit has fan above the exchanger bundle, gives better air distribution and less recirculation. 


bundle is relatively low in an induced draft unit, this 
type gives better air distribution across the bundle. 
Because its exit velocity is several times that of a 
forced draft unit, the induced draft type is less likely 
to recirculate the hot exhaust air. This is of partic- 
ular importance where a close temperature approach 
is required between the fluid outlet temperature and 
the inlet air temperature. 

Other advantages may. be mentioned for the induced 
draft unit. This design permits the installation of air 
cooled equipment above other mechanical equipment 
such as pipe racks or shell and tube exchangers. And, 
in types of service where sudden temperature changes 
would cause upset and loss of product, the induced 
draft type gives more protection since only a fraction 
of the surface, as compared with a forced draft unit, 
is exposed to the rain, sleet, snow or blazing sun. 


Outlet Temperature Control 


There are several ways to obtain temperature con- 


94 


trol of the process fluid outlet of the exchanger: 

e Manually adjusting the air-flow rate by: (1) 
using multiple fans; (2) using two-speed motors; (3) 
manually adjusting the fan blades. 

eUsing an automatic temperature controller to 
control a bypass for the process fluid. 

e Using an automatic temperature controller to 
control air flow by operating shutters. 

¢ Controlling air-flow rate by using a temperature 
controller to control a variable-speed drive motor or 
steam turbine. 

¢ Controlling a variable-pitch fan from a tempera- 
ture controller. This is the method with the highest 
initial cost, but it has the lowest operating cost for 
close temperature control. 

The variable-pitch propeller require a controller 
with an adjustable throttling range. A range of about 
10% of the total range of the instrument is recom- 
mended for heat exchanger work. Using a wider range 
would require a greater fluctuation before the fan 
blades would change pitch, while a narrower range 


October 31, 1960—CuemicaL ENGINEERING 





would result in a tendency to cycle. (A full discussion 
can be found in the previously mentioned Article V 
of Hartzell Propeller Fan Co.) 

Power and air delivery of a fan can be controlled 
by adjusting either fan speed, or blade pitch, or both. 
Multiple-speed motors allow a limited amount of con- 
trol, but control apparatus is expensive. With large 
banks of multispeed motors, severe surges in line cur- 
rent occur when the motors are switched on and off. 

Manual pitch adjustment requires a shutdown 
period that is sometimes not permissible. 

Fans with automatically adjustable pitch allow the 
blade angle to be altered in operation. Reduction in 
blade pitch not only reduces the air flow but also effects 
a saving in power. The range of blade angle adjust- 
ment should allow for pitch changes from full design 
air flow to reverse pitch at the blade tip. This should 
be accomplished with a minimum of hysteresis. Some 
control may be lost if the blade setting will not be the 
same for the same control signal, regardless of 
whether the blade angle is being increased or de- 
creased. 

To reduce the cooling capacity of an air cooler, it is 
necessary only to decrease the air flow. Louvers will 
do this but at no power saving. Power and air quan- 
tity are both adequately regulated by controlling either 
speed or pitch, or both. 


Pointers on Design 


Design Air Temperature—Maximum ambient tem- 
peratures will be 10-20 F. higher than the maximum 


dry-bulb design temperature selected on an economic 
basis. Some specifications use the average daily maxi- 
mum temperature for the hottest month of the year. 
Others use a temperature that will not be exceeded 
more than 5% of the time during the three hottest 
months of the year. 

Air Recirculation—Warm air recirculation must be 
taken into consideration. Segal’ reports that “it is 
believed practical to add 5 F. for the possible ambient 
rise due to recirculation of hot effluent air.” Recir- 
culation by induced draft fans is considerably less than 
with forced draft installations. Note too that the 
spacing of adjacent air coolers and the location of 
other equipment may be factors in influencing the 
amount of hot air recirculation. 

Winter Operation—Factors peculiar to winter op- 
eration include possibility of freezing of the process 
liquid or freezing of moisture on the fins. Use of ex- 
cess air and possible difficulties from heavy rains and 
strong winds should be considered. 

Noise—The noise level for several identical fans 
operating in parallel is only slightly greater than that 
of a single fan operating at the same tip speed. 

Space Requirements—Published comparisons of the 
over-all space requirements for coolers using air cool- 
ing and water cooling are not consistent. This may be 
due to the inclusion of cooling tower area in some 
studies but not in others. Perkins* reports that less 
total land area is needed for air cooled exchangers. 
Segal’ claims that area requirements for air fin coolers 
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are some 15-20% greater than for shell and tube ex- 
changers. 

In some installations, air cooled units have been 
placed above other equipment such as pipe racks and 
shell and tube exchangers. Other plants avoid this 
practice, owing to safety considerations as discussed 
below. 

Safety—In both shell and tube and air cooled ex- 
changers, the weakest point is generally at the tube- 
to-tubesheet joint. If leakage should occur at this 
point in a shell and tube exchanger, no immediate 
danger will develop, because the fluid is not exposed 
to the atmosphere. 

Conversely, in an air cooled unit, such a leak is 
directly to the atmosphere and may lead to fire or toxic 
fume hazards. However, the large air flow through 
an air cooled exchanger greatly reduces the concen- 
tration of the escaping fluid. Segal’ reports that air 
fin coolers “are not located over pumps, compressors, 
electrical switch gear, control houses. In general, the 
amount of equipment such as drums and shell and tube 
exchangers located beneath them should be mini- 
mized.” 

Atmospheric Corrosion—Air coolers should not be 
situated where corrosive fumes and vapors from vent 
stacks will pass through them. The nature of chemical 
fumes in the general area should be given due con- 
sideration. 

Air-Side Fouling—Air-side fouling is generally 
negligible. Sand and insects are sometimes held at the 
fins but the surfaces can be kept clean by steam clean- 
ing, hot water spray or hand brushing. 

Process-Side Cleaning—Either chemical or mechani- 
cal cleaning on the inside of the tubes is feasible and 
can readily be accomplished. 

Process-Side Design Pressure—The high pressure 
process fluid is always in the tubes. Tube-side headers 
are relatively small as compared with water cooled 
units, and design for high pressure is relatively simple. 

Bond Resistance—The bond between fin and tube 
has an effect upon the amount of heat transfer through 
the fin tube and so should be taken into consideration. 
Young and Katz” reported on the variation in bond 
resistance as a function of the number of thermal 
cycles for integral finned duplex tubes. Vibration and 
thermal cycling affect the bond resistance of various 
types of tubes in different ways. 

Mean Temperature Difference—For a zero degree 
approach, i.e., when the outlet temperatures of both 
fluids are the same, the MTD correction factor for 
shell and tube exchangers is about 0.8 (for single-pass 
shell and two or more tube passes). For a single-pass 
air cooler, this factor becomes 0.91. For multiple 
“over-and-under” passes, the factor is 0.96. 

Air Distribution—Air distribution across the tube 
bundle rarely is uniform. Thermal design should allow 
for a decrease in effectiveness of the unit as com- 
pared with small test bundles. Mechanical design may 
make provision for distribution baffles to equalize air 
flow. 

Maintenance Cost—Maintenance cost for air cooled 
equipment comes to about 30 to 50% of that for water 
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cooled shell and tube coolers when cooling tower costs 
are included. 

Operating Costs—Power requirements for air cool- 
ers will vary throughout the year if the amount of air 
moved is varied. Maximum power will be needed for 
only a fraction of the time, and cost studies should 
consider this fact. 

Performance Tests—aAs in the case of shell and tube 
coolers, performance tests are made soon after the 
unit is installed to make certain it performs as speci- 
fied. Later tests are made to determine the need for 
maintenance work or the need for additional units. 

Heat balances and the comparison of measured tube- 
side duty with air-side duty are used to check the 
accuracy of test data. A balance within 10% should 
be expected. Over-all heat transfer rate is the cri- 
terion of performance. Design outside transfer rate 
may be corrected for measured air flow rate by the 


formula: 
wo 0.55 
W ae 


where W,,, equals measured air flow rate and W,, 
equals design air flow rate. Where there is no phase 
change, the tube-side transfer rate may be corrected 


by: 
(4 =) , 
War 
where W,,, equals measured tube-side flow rate and W,, 
equals design tube-side flow rate. 

Air-side flow rate is best measured by using a re- 
volving-vane anemometer and making 30-sec. meas- 
urements in equal areas on the face of the tube bundle. 
Net free face area (total face area less dead wood), 
times the velocity determined by the anemometer, 
gives the air flow rate. 

Average air temperatures, both ambient and ex- 
haust, are best determined by a grid of calibrated 
thermocouples spaced in equal areas of the tube bundle. 


Air Plus Water Cooling 


Trim Coolers—When ambient air temperatures can- 
not readily cool the process fluid to as low a tempera- 
ture as desired, the combination of air cooler and 
water-cooled trim cooler is used. When approach tem- 
peratures of less than 40 F. are required, a combina- 
tion of air fin coolers and conventional shell and tube 
water coolers should be investigated. Kern and Seaton* 
developed an equation for establishing the optimum 
intermediate temperature for a fluid leaving the air 
cooler and entering the water-cooled trim cooler. 

Evaporative Cooling—When outlet process tempera- 
tures must be too low for economical use of air cool- 
ing alone, another method of applying supplementary 
water cooling is to make use of its evaporation into 
the air stream. Water sprayed into the incoming air 
stream of induced-draft units can effectively precool 
the air. A relatively small amount of untreated water 
is required. Proper control eliminates spray carryover. 
However, evaporative cooling can bring problems of 
fogging, freezing and vapor recirculation. 
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In designing an air cooled exchanger, it is neces- 
sary to consider the balance between capital cost and 
operating cost. Smith* examined three air coolers de- 
signed for the same service and found the ratios of 
power consumption and capital cost to be in inverse 
order, as shown 
Unit 3 


0.33 
1.38 


Unit 2 


0.45 
1.11 


Unit 1 


Fan power ratio. , ; eas a r 
Capital cost ratio. 


It is clear that horsepower needs are reduced consider- 
ably as the initial cost increases, so the user must con- 
sider both initial and operating costs in developing 
the design best suited to his own needs. Power costs 
are clearly of prime importance and will have a defi- 
nite effect on selection. 

The possibility of using air coolers that operate 
without fans and thus need no power was discussed in 
Ref. 1, along with “the need for better (not less) water 
cooling.” 
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Statistics 
for the 
Cost Estimator 


Statistical 
examination of 
your cost records 
may provide 
better estimates 
in future jobs. 


STANLEY A. GERTZ 
ROBERT F. DENNEE 


The M. W. Kellogg Co. 


How often have you solved problems like this: “A 10- 
ft.-dia. tank contains water 15-ft. deep. How long 
does it take to empty the tank through a 1-in.-dia. hole 
that’s 6 in. above the tank bottom?” 

After solving such a problem, you might well ask 
“How did the water get into the tank in the first place, 
and who was so foolish to cut the hole and let it run 
out?” But the main reason for solving problems of 
limited engineering significance is to poirt out a par- 
ticular application of a specific tool from the mathe- 
matical bag of tricks. Though we will not attempt to 
teach statistics here, we do want to demonstrate the 
usefulness of statistical evaluation for capital cost 
estimating. 


What Is a Cost Estimate? 
For us—with a background in chemical plant and 
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refinery contracting—an estimate can be divided into 
several main classifications: 

¢ Material cost. 

¢ Construction labor cost. 

e Engineering cost. 

e Profit and overhead. 
We'll consider only the first of these in detail. 

Labor and engineering costs depend in some way on 
the material, but not necessarily on material cost. For 
example, neither installation nor engineering would 
vary significantly for an identical equipment piece 
whether made of carbon steel or stainless steel. But 
the cost of these materials might be in a ratio of 1 to 5 
or 10. This points out the importance of estimating 
materials and establishing relationships to materials 
rather than to material costs. 

The most accurate way to make a material estimate 
is to use the final design quantities and to price each 
piece of material. But final design is not available to 
the estimator, and often neither is a preliminary de- 
sign—particularly for relatively low-cost items. It’s 
just too costly to provide these designs. 

Materials for process units can be divided into two 
main classes: equipment and bulk. The former con- 
tains relatively few, large pieces of equipment that 
meet specific process requirements, such as vessels, 
pumps, exchangers, furnaces and columns. The latter 
class includes thousands of equipment items—piping, 
wire, conduit, structural steel, etc. 

Because there are, in the equipment class, a few 
pieces worth a large amount of money each, a prelimi- 
nary or estimated design is economically feasible, or 
a particular catalog item can be chosen. For example, 
to estimate a tower, we can start with diameter set by 
quantity of flow, height set by number of trays (and 
their spacing and holding time), thickness and ma- 
terial of shell set by pressure, temperature and char- 
acter of flowing process material. After adding other 
primarily structural information, the price can be 
determined. 

The magnitude of continuing such a procedure into 
the bulk class equipment would be a nightmare. Yet 
the bulk class can’t be overlooked or diminished in 
importance because a large portion of the total labor 
to install a unit is due to these materials. Material 
cost of a piping system may be 15-25% of the entire 
material cost, but labor to install this piping may be 
40% of total labor cost. 

The constant conflict between need to arrive at an 
accurate estimate of the bulk materials and iimited 
amount of time available to do so forces the use of 
any and every tool at our disposal. Statistics is one 
of these tools. 


Applying Statistics to Your Data 


Solution to the problem of estimating bulk materials 
should follow a logical study of completed jobs to 
determine measurable independent variables and the 
variables that depend upon them. Such a program in- 
cludes collection, arrangement and statistical analysis 
of final job data, followed by design of a procedure 
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that requires measurement, counting or otherwise find- 
ing the independent variables, and calculation of the 
quantity of the dependent item, using the statistical 
result. 

Time spent in the development of such an estimating 
system is directly related to ability of the personnel 

MY) using this approach. The inexperienced may have to 
yy, Uf try every possible combination of the gathered data 

* to arrive at the most acceptable relationships. Mis- 

leading results still can occur if experience and com- 

hhh —__ mon sense aren’t brought to bear on the problem. It 

Voriable a bean 2a g may be found, for example, that cost of a crude unit 

is dependent upon population of the state in which 

Standard “normal” distribution curve.—(Fig. 1) the unit is to be built! Individuals completely familiar 

with the physical aspects of the problem can try a 

logical approach, however, and should obtain an ac- 
ceptable answer in a much shorter time. 

Having defined the area of application, let’s review 
some of the statistical principles. The Gauss or stand- 
ard normal distribution, Fig. 1, indicates that within a 
given “population,” plotted occurrence of certain phe- 
nomena will take a characteristic shape. 

The characteristic shape indicates that the value of 
the variable occurring at the high point of the curve 
is the mean value, and that there are an equal number 
of items occurring both larger and smaller than this 
value. Of the area under the curve, 68% encompasses 
the range of plus to minus the first standard deviation 
o from the mean. 

By itself, this doesn’t produce much more than the 
probability of a desired item falling within a fixed 
range. But some value can be seen in the assignment 
of a deviation to an estimate. Without it, the question 
of how good an estimate is will be answered by an 
estimated accuracy. Using deviation, the answer may 
be stated as plus or minus a definite dollar value with 
expectation that the answer is true 68% of the time 
—68 out of 100 estimates. 

When two or more mutually independent items are 
considered together, the combined deviation isn’t the 
sum of the deviation for each; it’s the square root of 
the sum of the squares of the deviations. The simul- 
taneous occurrence of maximum deviation in the same 
direction for items that don’t depend on one another 
is rare. Obviously, it’s better to break a problem into 
as many pieces as practicable to take advantage of the 
probability that when one piece is high, another may 
be low to offset the over-all error. 

If we must estimate a complete job to within +20%, 
and if this job can be broken down into four equal cost 
parts, we need to estimate each piece to within +10% 
to obtain the desired result. The probability that each 
part will vary in the same direction is such that 68% 
of the time, total variance will remain within 20%. 
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Dependent variable Y 











Independent variable X 
Least-squares line provides best fit of data.—(Fig. 2) 





Final feet of pipe 


o = 1,924 ft. 

Y = 11,900 ft. Least Squares and Correlation 

r = 0.9570 Determination of relationships between those ma- 

terial items that are counted and those that are not 

is aided by drawing graphs that show actual value of 
Estimated feet of pipe a proposed dependent variable as Y and actual value 

Statistics is easily applied to estimating.—(Fig. 3) of the proposed independent variable as X. The line 
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that best fits the data points is found by the method 
of least squares. 

This method provides the line that fits the points 
such that the arithmetic total of all the numerical dif- 
ference between the points and the line is zero, and 
the total of the squares of the differences is a mini- 
mum. Fig. 2 is a sample. By employing the actual 
values plotted (and the best-fit line) it’s possible to 


Two cases here show that careful variable 
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calculate the first standard deviation and to use it as 
a measure of the accuracy of prediction of the de- 
pendent variable. 

Perhaps most important is to determine exactly 
which variables are dependent and which are inde- 
pendent. It is best to direct your efforts to determin- 
ing a small deviation for relatively high-cost items and 
accepting a larger deviation in other items. A 40% 


selection improves correlations—(Figs. 4, 5) 
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r = 0.9773 
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deviation in an item whose cost is 40% of the total 
will yield a relative effect of about 16%; a 40% devia- 
ation in an item whose cost is 10% of the total will 
yield a relative effect of approximately 4%. 

Correlation shows whether we have chosen a good 
relationship. The coefficient of correlation r repre- 
sents the relative control exerted by the independent 
variable on the dependent variable. For perfect cor- 
relation, 7 = 1.00. It’s seldom that we obtain this 
value because it means that there are no conditions, 
aside from the independent variable, that affect the 
dependent variable. 

The measure of reliability or confidence in a statisti- 
cal solution’ depends on the deviation, correlation and 
number of observations. Two observations or points 
yield zero deviation and perfect correlation, but they 
have low reliability because of the small amount of 
experience. For minimum acceptable reliability, about 
10 points should be examined. Sometimes it’s neces- 
sary to use more than one independent variable be- 
cause correlation to any one is too low to be acceptable. 


Applications to Cost Estimating 


Applications of the foregoing principles are limited 
only by available data and the imagination of the in- 
dividual. Fig. 3, for example, measures completeness 
of piping takeoff (done by same personnel) by a plot 
of length of pipe actually required vs. length of pipe 
taken off or approximated at early stage in the job. 

In piping systems, there is considerable variation in 
number of flanges. To find this quantity without 
counting, we reasoned that a frequent use of flanges 
is for flanged valves. The left curve of Fig. 4 shows 
our first attempt at correlation. Several points appear 
on the Y axis, indicating a use of flanges where no 
valves were used. No prediction is possible for these 
cases, and the line is offset for all other cases. 

We had to find another variable to use with number 
of valves to correct this situation. The right-hand 
curve of Fig. 4 shows the effect of including number 
of lines with number of valves. Obviously, the cor- 
relation is better. Curves of Fig. 5 similarly correlate 
number of electrical lighting outlets vs. either plot 
area or plot-plus-platform area. (It’s possible that the 
additional variable may have to be weighted.) In all 


these correlations, Y is the mean value of the depend- 
ent variable. 


Putting Double Deviation to Use 


We've found that it’s occasionally advantageous to 
use a previously defined dependent variable as the 
independent variable in determination of a specific 
item. The amount of fittings in a piping system de- 
pends on use of pipe, for example, but final pipe re- 
quirements are found by a prediction. It’s necessary 
to have a method to determine deviation of a dependent 
variable when basis for the determination is a variable 
having a deviation of its own. 

Assuming that the X value is the “definite” quantity 
in Fig. 6, a line and first standard deviation can be 
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“Double deviation” results when previously defined depend- 
ent variable becomes the “independent” variable.—(Fig. 6) 


found for Y. This isn’t a true first standard devia- 
tion, however, because of variation that may be en- 
countered in X. But since variations in X and Y are 
mutually independent, we can assume that X (as well 
as Y) will fall above its first standard deviation 16% 
of the time. 

Probability of occurrence of these mutually inde- 
pendent events is equal to the product of the proba- 
bility of each, i.e., the combined events would occur 
2.56% of the time. The same logic applies to events 
below the two variables’ first standard deviations. The 
probability of falling within points a and b of Fig. 6 
is 94.88% ; approximately 95% of the population falls 
between these limitations—a variation of approxi- 
mately two times the first standard deviation. 

In solutions to problems of this nature, the first 
standard deviation is equal to the deviation in Y plus 
the deviation in X multiplied by the slope of the line, 
all divided by two. 

Saa = (Sy + mS x) /2 
It’s important to remember that although the actual 
value of Y depends on the actual value of X, the devia- 
tions in each must be mutually independent. 


This article is based on a paper presented at the 4th annual 
meeting of the American Assn. of Cost Engineers, June 13-15, 
1960. 
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Tray and tower detaiils—Table | 


Type Tray 
1 2 3 4 5 


Top downflow area, sq. ft. <—————————-_— 0.432 > 
Bottom downflow area, sq. ft. < 0.27 > 
' Underdownflow area, sq. ff. <——————_ 0.198 ——— > 
Between downfiow and seal 

pot, sq. ft. <_— 0.144 ——> 
Tray plate area, sq. ft. <__— 1.475 ——> 
Tower superficial area, sq. ft. <————————- 2.48 ———> 
Height of seal pot dam 

above tray, in. 





<___ 1 —_—_—_ 
Weir length, in. <_—_——— 10-3 /8 => 
Length of liquid path, in. <_— 22.1/2 -———> 
Tray thickness, in. 1/8 3/16 3/16 3/16 1/8 
Hole diameter, in. 3/16 1/2 3/16 3/8 3/16 
Triangular hole spacing, in. 9/16 1-11/16 9/16 1-1/8 1/2 
Number of holes 735 = 84 735 (189 936 
Hole area per tray, sq. ft. 0.141 0.1145. 0.141 0.745 0.179 
Hole area, % plate area 96 «7.8 96 98 12.2 


New Data on 
Entrainment From 


Perforated Trays 
At Close Spacings 


This article describes a 
comprehensive study of 
entrainment with a dynamic 
system in equipment that is 
large enough to permit 

use of the results for 
commercial designs. 


L. FRIEND, E. J. LEMIEUX, W. C. SCHREINER 
The M. W. Kellogg Co. 


This article reports data on liquid entrainment for 
perforated bubble trays with 6-in., 9-in. and 12-in. 
tray spacings for an air-water system. Five differ- 
ent trays were studied with hole diameters of xs in., 
g in. and 4 in., and tray thicknesses of 4 in. and % 
in. Hole areas varied from 7.8% to 12.2% of the 
plate area. 

We found that entrainment increases with weir 
height, vapor velocity and hole size. But entrain- 
ment decreases with increased tray spacing. 

Depending on the vapor velocity, entrainment 
increases or decreases with liquid rate..Some hy- 
draulic characteristics (pressure drop and froth 
height on the trays) are also included with the 
results presented in this article. 

The work described here is a comprehensive study 
of entrainment with a dynamic system in equipment 
that is of sufficient size to permit use of the results 
for commercial designs. 

As tower designs become more and more competi- 
tive and the trend toward smaller tray spacings be- 
comes more pronounced, a better understanding of 
entrainment and the factors that affect it becomes 
more important to the design engineer. 

A tower can be designed to operate at conditions 
of high entrainment if sufficient trays are added to 
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Nomenclature 


Entrainment, Ib./Ib. of air. 
Efficiency without entrainment. 
Efficiency with entrainment. 
Reflux ratio, lb. liquid/Ib. vapor. 
True vapor velocity in hole area, ft./sec. 
0.227[ (e1—pv)/pv]®", ft./sec. 
True vapor velocity in plate area, ft. sec. 
0.227[(p:.—pyv)/py]°", ft./sec. 
Air rate in plate area, ft./sec. 
Tray froth height, in. 
Tray spacing, in. 
Total pressure drop, in. of water. 
Liquid density, lb./cu. ft. 
True vapor density, Ib./cu. ft. 
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compensate for the adverse effects of entrainment on 
efficiency, and if the trays have sufficient capacity to 
handle the liquid and vapor loads. 

A simple relationship between apparent efficiency 
and entrainment was derived by Colburn® and has begn 
recommended for use in design by the Research Com- 
mittee of the American Institute of Chemical Engi- 
neers.” 


bie 
° 14+ [B)/(L/V)] 


Towers with low apparent efficiencies operating at 
high reflux ratios can handle considerable entrain- 
ment without any appreciable effects on the efficiency 
of fractionation. Towers with high apparent effi- 
ciencies operating at low reflux ratios can sustain only 
a small amount of entrainment without a considerable 
lowering of efficiency. 

The present investigations on low tray spacings 
were initiated during the development of an air frac- 
tionating process. The use of low tray spacings is 
particularly advantageous in low-temperature proc- 
esses, in distillations requiring a large number of trays 
and in towers being installed in buildings, trailers and 
ships, where headroom is limited. 

Designs that use low tray spacings have become in- 
creasingly important as the technology of superfrac- 
tionation has proceeded from the laboratory to the 
commercial plant. 

This article examines the effects of tray spacing, 
weir height, hole size, hole area, plate thickness and 
vapor and liquid rates on entrainment. Pressure drop 
and tray froth level are also reported for the %-in.- 
dia. tray on a 9-in. tray spacing. 


Description of Experimental Column 


Our experimental column consisted of a 2-ft., 103 x 
10%-in. rectangular shell made of 3-in. plywood. The 
internal members, downflow plates, sea] pots and tray 
supports, were constructed of 4-in. plywood. Tray and 
downflow action was observed through 204 x 5-in. 
windows on either side of the tower between each tray 
and 5% x 6-in. windows on each end of the shell. 

The tower shell consisted of flanged sections so that 
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the number of trays—as well as the tray spacing— 
could be varied easily by the installation of new sec- 
tions. 

In this study, the tower had five sections: a botton 
section that served as a collection tank for the recir- 
culation of water; a distribution section that provided 
an 114 x 6$-in. metal hood for air distribution; two 
tray sections, each containing a 224 x 108-in. per- 
forated tray, as well as downflows and seal pots; and 
a top section that contained two rows of fifteen 2-in.- 
wide x }-in.-thick louvers equally spaced and set at 
a 45° angle to minimize splashing from the top of the 
tower. Fig. 1 shows the front elevation of the experi- 
mental tower. 

Water was pumped from the collection tank to the 
top of the tower by a centrifugal pump. A rotameter 
measured the water flow. Water could be pumped to 
either one of the two trays, depending on the opera- 
tion desired. Air was blown to the bottom of the tower 
by a centrifugal blower and the flow was measured by 
a calibrated pitot tube with a maximum error of +5%. 

Entrainment was collected from the top tray during 
the entrainment runs and measured volumetrically. 
Pressures at various sections of the tower were meas- 
ured with vertical manometers open to the atmosphere. 
All temperatures were measured with ordinary ther- 
mometers. 

The trays were constructed from 4 and x-in.-thick 
brass plates. Maloperation of the trays due to orien- 
tation of the perforations was avoided by drilling and 
carefully removing the burrs. Five trays were studied. 
(Dimensions and other details are given in Table I.) 
All pertinent tower dimensions were unchanged during 
the investigation of these trays. 


How the Experiments Were Conducted 


Dry-tray pressure drop was measured by blowing 
air to the bottom of the tower and measuring the pres- 
sure at each tray section. During these measurements, 
there was no water on any of the trays. Downflows 
were sealed by filling the seal pots with water. Total 
pressure drop across the operating tray was obtained 
during the entrainment runs by the difference in 
manometer readings. 

Generally, liquid rates were set as follows: 500, 
1,000, 2,000, and 3,000 gal./hr. Unless otherwise 
stated, the liquid rates in this article are expressed as 
gal./hr. at flowing conditions per inch of exit weir. 

Air flow was set at the lowest value of interest and 
increased by increments until the tower became inop- 
erable due to excessive entrainment or to downflow 
flooding. Vapor velocities are generally expressed as 
R, or R,—that is, as the ratio of the vapor velocity in 
the plate area or hole area to allowable (or base) 
velocity—and are dimensionless. The allowable (or 
base) velocity, 0.227 [(p:. — pyv)/pv]°*, was derived 
from Souders and Brown.* 

Entrainment data were obtained by measuring the 
water that was collected in the seal pot of the top 
tray. For this operation, water was pumped to the 
bottom tray. The top tray acted as the collector. 
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Air and water rates were varied in the same manner 
as for the pressure drop operations. The reproducibil- 
ity of the entrainment results was very good. An 
analysis of entrainment data obtained in a similar 
manner showed that the observed standard error of 
measurement was 3.6%.° An abridged tabulation of the 
data taken during this study is given in Table II. 


Effect of Weir Height 


The effect of weir height on entrainment was meas- 
ured with a s-in.-dia.-hole perforated tray at a tray 
spacing of 9 in., at weir heights of 0, 1 and 2 in. 

Fig. 2 on the next page gives these data at liquid 
weir rates of 48.2, 96.5 and 193 gal./(hr.) (in.). As 
this graphical presentation shows, entrainment gener- 
ally increases with increasing weir height. 

However, the rate of increase in entrainment is 
much higher going from a 1-in. to a 2-in. weir than it 
is from a 0-in. to a l-in. weir. At 193 gal./(hr.) (in.) 
and an R, of 0.9, entrainment at a weir height of 2 
in. is 1,070% greater than at a weir height of 0 in., 
while it’s only 67% greater at a weir height of 1 in. 

As liquid rate decreases to 96.5 gal./(hr.) (in.), the 
entrainment at a 2-in. weir is 165% greater and at a 
1-in. weir, 24% greater. At a liquid rate of 48.2 gal./ 
(hr.) (in.), the entrainment at 0-in. weir height is 
lower than for a 1-in. weir up to an R, of about 1.0. 

Above this air rate, the entrainment increases 
rapidly and becomes equal to the entrainment at a 
weir height of 2 in. This rapid increase of entrain- 
ment is probably due to “blowing” of the tray. 


Effect of Hole Area 


The effect of hole area on entrainment was meas- 
ured for -in.-diameter-hole perforated trays on a 
9-in. tray spacing with holes on a w%-in. and a 3-in. 
spacing. The first tray had 735 holes and the second, 
936. Plate area was constant for both trays. The 
difference in hole area based on the #s-in.-hole-spacing 
tray was 27%. Fig. 3 shows that up to an R, of 1.1, 
increasing hole area with the same hole size has no 
effect on entrainment. 

At higher R,’s entrainment is greater for the 
smaller hole area. At an R, of 1.8, the difference is 
23%. 


Effect of Plate Thickness 


The effect of plate thickness on entrainment was 
measured with a ‘-in.-diameter-hole perforated tray 
at 9-in. tray spacing with a 1-in. weir with plate thick- 
nesses of 4 and ¥s in. 

Fig. 4 shows that at all vapor rates there are no 
effects of plate thickness on entrainment. The thick- 
ness-to-diameter ratio for the plates tested is from 
0.665 for the 4-in.-thick plate to 1.0 for the %-in. 
There are some indications that as the thickness-to- 
diameter ratio increases, dry-tray pressure drop de- 
creases. 

If pressure drop were the sole factor affecting en- 
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trainment, there would be greater entrainment for the 
ts-in.-diameter-hole tray with 4-in. thickness. Fig. 4 
shows that this is not the case. 

Normally, in commercial applications, the minimum 
perforated plate thickness for carbon steel plate is 
No. 10 USS gage, and for alloy plate, No. 14 USS 
gage at any hole size. The thickness-to-diameter ratio 
for carbon steel plate varies from 0.282 for a 4-in.- 
dia. hole to 1.5 for a #-in.-dia. hole, and for allov 
plate, from 0.156 to 0.835. 

As the effect of plate thickness has not been in- 
vestigated at thickness-to-diameter ratios less than 
0.665 or more than 1.5, some caution must be exercised 
in generalizing on the effect of plate thickness. 

Fig. 5 shows the effect of hole size on entrainment. 
Three perforated trays were used for this study, 
Types 1, 2, and 4 (see Table I). All trays were studied 
with a 12-in. tray spacing and 0-in. weir. Fig. 5 shows 
that entrainment increases as hole size is increased. 
At an R, of 1.0, entrainment for the 8-in.-dia.-hole 
perforated tray is 127% greater than that for the *%- 
in.-hole tray; and for the 34-in.-dia.-hole perforated 
tray, it is 657% greater. 

Differences in plate thickness and hole area be- 
tween the three trays could possibly account for small 
variances but not for such great ones. The difference 
in hole area between the *-in. and 3-in.-dia. per- 
forated trays is less than 3% and between the 8-in. 
and 3-in.-dia. perforated trays, about 22%. 

This is about the same difference that exists be- 
tween the trays on Fig. 3, which indicates that below 
an R, of 1.1, hole area has no effect on entrainment. 
The difference in the plate thickness-to-diameter ratio 
between the Ys-in. and §-in.-dia.-hole perforated trays 
is 83%, which is less than the difference between the 
trays in Fig. 4. 

Admitting that there could be some slight difference 
due to hole area and plate thickness, the great differ- 
ence shown on Fig. 5 can be due only to the effect of 
hole size. 


Effect of Sloping Trays 


The effect of sloping trays on entrainment was 
measured with a tray sloped 1 in./ft. of tray length. 
This tray was higher at the inlet than at the outlet 
end. 

Fig. 6 shows entrainment with a level and a sloped 
tray for a 4-in.-dia.-hole perforated tray, 0-in. weir, 
and a tray spacing of 12 in. at liquid rates of 48.2 
and 96.5 gal./(hr.) (in.). 

For a liquid rate of 48.2 gal./(hr.) (in.), sloping 
the tray has no effect on entrainment up to an R, of 
0.6; at higher vapor rates entrainment for the sloped 
tray is greater. At a liquid rate of 96.5 gal./(hr.) 
(in.), entrainment is about the same for the sloped 
tray at low R,’s but higher at higher vapor rates. 


Effect of Tray Spacing 


Entrainment was measured for a *s-in.-dia.-hole per- 
forated tray with 1-in. weir at tray spacings of 6, 
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Weir height vs. entrainment—Fig. 2 
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Effect of hole spacing—Fig. 3 
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9, and 12 in. Fig. 7 shows the effect of tray spacing 
on entrainment at a liquid rate of 48.2 gal./(hr.) (in.). 
It can be seen that entrainment increases as tray 
spacing is decreased. Based on the entrainment for 
the 9-in. tray spacing at an R, of 0.9, the entrainment 
at a 12-in. tray spacing is 53% lower, while it is 
1,400% higher for a 6-in. tray spacing. 

For a liquid rate of 96.5 gal./(hr.) (in.), shown on 
Fig. 8, the entrainment at an R, of 0.9 for the 12-in. 
tray spacing is 65% lower than for the 9-in. tray 
spacing. At an R, of 0.9, the tray on a 6-in. tray spac- 
ing was inoperable at a rate of 96.5 gal./(hr.) (in.). 

Notice that entrainment for a 6-in. tray spacing 
increases very rapidly and the slope of the entrain- 
ment curve has changed markedly. At an R, of 0.4, 
the entrainment at a 6-in. tray spacing is 3,900% 
higher than for a 9-in. tray spacing. A plot of log 
entrainment versus the reciprocal of tray spacing 
would not. give a straight line, due to the rapid in- 
crease in entrainment at the 6-in. tray spacing. 


Effect of Process Variables 


Fig. 9 shows the effect of liquid rate on entrainment 
for a tray with *s-in.-dia. holes with a 1-in. weir height 
at a tray spacing of 9 in. at liquid rates of 48.2, 96.5 
and 193 gal./(hr.) (in.), and for a tray spacing of 12 
in. at liquid rates of 48.2, 96.5, 145, 193 and 290 gal./ 
(hr.) (in.). 

At a tray spacing of 12 in., the tower has greater 
liquid capacity than at a 9-in. tray spacing. At a 9-in. 
tray spacing, at all air rates, entrainment increases 
with increasing liquid rates. At an R, of 1.0, entrain- 
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Effect of plate thickness—Fig. 4 
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Effect of hole diameter—Fig. 5 
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ment at 96.5 gal./(hr.) (in.) is 40% greater than at 
48.2 gal./(hr.) (in.), while at 193 gal./(hr.) (in.) it 
is 274% greater. 

At a 12-in. tray spacing below an R, of 0.9, entrain- 
ment increases with increasing liquid rates. However, 
at vapor rates above an R, of 0.9, entrainment at a 
liquid rate of 48.2 gal./(hr.) (in.) increases very rap- 
idly and intersects all others. 

In a less spectacular fashion, entrainment at a liquid 
rate of 96.5 behaves in a like manner. At liquid rates 
of 145, 193, and 290 gal./(hr.) (in.), entrainment in- 
creases normally with increasing liquid rates. 

Previous research’ has shown that entrainment is 
a complicated function of liquid rate. At certain liquid 
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ENTRAINMENT FROM TRAYS .. . 


Effect of sloping trays—Fig. 6 
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and vapor rates, minima and maxima can occur in a 
dynamic system. Such phenomena are not observed in 
a purely static system where there is no flow of liquid 
across the tray. 

A crossplot of the data for a 12-in. tray spacing at 
constant R, would indicate that entrainment passes 
through a minimum at about 150 gal./(hr.) (in.). At 
low vapor rates, the shape of the curves changes and 
a maximum is present. 

There is no doubt that these minima and maxima 
exist. Previous and subsequent studies on entrain- 
ment with perforated, bubble-cap, and other trays have 
furnished corroborative evidence. However, a method 
of predicting where they would occur has not been 
found. High entrainment occurs at low liquid rates 
and high vapor rates because of blowing of the tray. 

Increasing the liquid rate has a stabilizing effect 
on the tray, froth height becomes more uniform and 
entrainment is lowered. As liquid rate is further in- 
creased, the froth height increases, gradually filling 
the space between trays with a corresponding increase 
in entrainment. 

Effect of vapor rate on entrainment is given in Figs. 
2 through 9. Under fixed conditions of liquid rate and 
tray design, entrainment increases with increasing 
vapor rate, as would be expected. 


Comparison With Published Correlations 


Hunt‘ correlated entrainment from perforated trays 
using the effective tray spacing (distance between the 
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top of the foam on the tray and the tray above) and 
the velocity in the plate area. The difference in en- 
trainment due to system properties was corrected by 
the ratio of the surface tensions. Since the air-water 
system was used for the present investigation, the 
ratio of surface tensions becomes unity. There were 
no assumptions made on the value for the froth height 
on the tray as this was obtained visually. 

Such a plot shows us that the Hunt correlation gives 
entrainment values that are higher than the measured 
values and that a line drawn through the data would 
have a different slope than the Hunt correlation. 

As the term u,/(Z, — Z,) increases, differences be- 
tween the correlation and the measured values become 
greater. At a u,/(Z, — Z,) of 0.5, the difference is 
67%, while at 1.5, it is 370%. A line drawn through 
the experimental points has a slope of 2.32 and gives 
an average difference of +35.6%. 

An analysis of the data indicates that the largest 
deviations occur at l-in. weir and a liquid rate of 193 
gal./(hr.) (in.) and at 2-in. weir and 48.2 gal./(hr.) 
(in.). These deviations are +68.5% and =+87.5%, 
respectively. 

One of the difficulties of this type correlation is the 
measurement of the tray froth height. This measure- 
ment is obtained visually and it is estimated that this 
value can be obtained with an error of +1 in. Assum- 


Effect of varying tray spacing—Fig. 7 


wo Entrainment, |b./lb. of air 


OT price saa COE ii 





}R 


Hole diameter, in.: 3/6 

Plate thickness, in.: '/g | 
Hole area, sq. ft.: 0.141 

Weir height, in.: { 











1.0 1.5 
Rp 


0.5 


October 31, 1960—Cuemicat ENGINEERING 





ing a vapor velocity of 5 ft./sec. with a tray spacing 
of 9 in., an average value of froth height of 5 in. +1 
in., and using the best line through the data, the en- 
trainment using values of 4 and 6 in. for the froth 
height would be 60% and 190% of that at 5 in., re- 
spectively. Value of froth height has a large effect 
on the predicted value of entrainment—at least, at 
low tray spacings. 

When the data are correlated in the form suggested 
by Simkin” for bubble-cap trays (assuming the eleva- 
tion of the top of slot and slot opening to be zero), 
then a line drawn through the experimental points 
would give an average deviation of +35.8%, and all 
the predicted entrainments would be below that for 
bubble caps. 

While the derivation is the same as given by the 
Hunt-type correlation, the Simkin-type correlation is 
better in that all the factors are readily available. 


Pressure Drop and Tray Froth Height 


Dry-tray pressure drop was measured for a *v-in.- 
dia.-hole perforated tray with a plate thickness of 3 
in. Fig. 10 gives dry-tray pressure drop as a function 
of R,. 


And at another liquid rate—Fig. 8 
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Total pressure drop across the tray was measured 
with a s-in.-dia.-hole perforated tray at 9-in. tray 
spacing with weir heights of 0, 1, and 2 in. at liquid 
rates of 48.2, 96.5 and 193 gal./(hr.) (in.). 

Comparing total pressure drop calculated by the 
the Hughmark and O’Connell” method (assuming zero 
hydraulic gradient) and the measured values shows 
that all measured pressure drop points are lower than 
the calculated values. 

However, the hydraulic gradient term has been 
omitted in the calculation of the head of liquid on the 
tray. The average difference between measured and 
calculated points is 17.2%. 

Tray froth height was obtained for the %-in.-dia.- 
hole perforated tray with a 9-in. tray spacing and weir 
heights of 0, 1 and 2 in. at liquid rates of 48.2, 96.5 
and 198 gal./(hr.) (in.). Tray froth heights were ob- 
tained visually and it is estimated that the error of 
observation is +1 in. Fig. 10 shows the froth height 


Liquid rate vs. entrainment—Fig. 9 
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Effect of pressure and froth—Fig. 10 
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for a 0-in.-weir tray. It can be seen that froth height 
increases with increasing vapor and liquid rates. 


Conclusions 


Results of this study on entrainment from per- 

forated trays at low tray spacings are as follows: 

¢ Quantitative relationships have been obtained 
giving the increase in entrainment with increased weir 
height, vapor rate and hole size, and decreased tray 
spacing and hole area. 

¢ Entrainment increases or decreases with liquid 
rate, depending on vapor rate. 

¢ Entrainment is not affected by sloping the trays 


at low vapor rates; however, it is increased at high 
vapor rates. 
e. For the trays tested, entrainment is not affected 


by plate thickness. 


Originally presented at the International Congress of Chemical 
Engineering, Mexico City, June 1960. 
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Packed towers usually prove to be economically prefer- 
able to plate absorbers when the nature of the ma- 
terials in the system requires corrosion-resistant con- 
struction or when the gas flow rate is low. 

In general, the minimum diameter for plate col- 
umns is 1 or 2 ft., excluding those for laboratory use. 
Packed towers seldom have a diameter over 3 or 4 ft., 
although their advocates claim that even larger di- 
ameters are satisfactory. 

Since the capacity of plate or packed towers is in 
the order of 5 to 15 moles of gas/(hr.) (sq. ft.) of 
tower cross section, a satisfactory design can usually 
be worked out for either type if the flow is in the 
range of 10 to 100 lb.-moles/hr. Only a cost compari- 
son can determine which type is the more favorable for 
a specific service. As a rough guide, we can predict 
that packed units will prove better at the lower end 
of the capacity range and at all lower flow rates, while 
plate towers will be more advantageous at the upper 
end and most higher rates. 

In discussing absorbers (Chem. Eng., Oct. 3, 1960, p. 
99), we mentioned the general problems of absorber 
design such as setting the absorbent rate and making 
enthalpy balances. These fundamentals hold equally 
for packed absorbers and must be applied in pre- 
liminary calculations before the absorber can be sized. 

To dimension packed towers, we follow an entirely 
different and more fundamental approach. Specifically, 
we must independently evaluate two quantities, the 
number of transfer units and the height of one trans- 
fer unit. 

We can best approach and understand these quan- 
tities by focusing our attention on a differential slice 
of the packing which is S sq. ft. normal to the flow 
of both liquid and vapor and dZ ft. along the path of 
their flow. 

In this differential volume, transfer of solute takes 
place from the gas to the liquid phase and can be 
described quantitatively by two equations that give 
the material balance: 

d(Vy) = d(Lz) (1) 
and the transfer rate: 
aN = K dA (Coos — Cliquia) 2) 

Since a change in the solute content of both streams, 

as expressed by Eq. (1), is the result of the interphase 


transfer as given by Eq. (2), we may equate them to 
each other when convenient. 


To meet your authors, see Chem. Eng., Sept. 5, 1960, p. 140. 
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The equation for the transfer rate states that the 
rate per unit area is the quotient of a driving force 
and a resistance. As in the case of convective heat 
transfer, the resistance is expressed in the form of a 
coefficient. This similarity may be emphasized even 
further in that its magnitude is determined jointly 
by the physical properties of the components and by 
the flow conditions. As in heat transfer, both over-all 
and phase coefficients may be used. 

In heat transfer, the concentration of thermal 
energy serves as the driving potential, with the only 
choice one of temperature units. Similarly, the solute 
concentration is the potential for mass transfer but a 
much wider latitude exists in the manner in which it 
is expressed. The accompanying sketch is represen- 
tative of conditions wherever the gas and liquid are 
in contact and will illustrate these points. 
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This representatiion of Whitman’s two-film theory 
is an oversimplification in that no sharp line of de- 
marcation exists between the bulk of the gas phase and 
the boundary layers. Further, the thickness of the 
boundary layers is irregular and varies with time. The 
thicknesses and concentration gradients shown may 
be considered, at best, statistical and time-average 
values. 

For this sketch, the concentration in both phases is 
c in units of moles of solute per volume of mixture, 
or y and x moles of solute per mole of mixture. The 
absolute values are usually quite different, even at the 
interface where equilibrium exists. In fact, the nu- 
merical values may be higher in the liquid phase even 
though flow is from the gas to the liquid. We can 
avoid such apparent inconsistencies if we express 
concentration as partial pressure, fugacity or similar 
quantities in which phases in equilibrium have the 
same value. 
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The corresponding sketch now shows a continuous 
variation with position in the boundary layers and no 
discontinuity at the interface. 
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Since the rate of solute transfer through unit area 
adN/dA must be the same no matter which method of 
expressing concentration is chosen, we can equate 
these relations. Considering only the gas phase at this 
point: 

adN/dA =k.(eg — ci) = ke(pae — pi) = ky(y—-y%) (8) 

The subscripts on the coefficient indicate the units 
of driving force with which it must be used. The three 
used here are more common but others have been re- 
ported in the literature. Since these measures of con- 
centration are interconvertible such as ¢c = cry and 
p = Py, the coefficients are likewise interrelated such 
ask, = KP =, te 

The kinetic theory of gases" * leads to a theoretically 
derivable expression for the rate of diffusion through 
a stagnant gas layer: 


(4) 


Solving Eqs. (3) and (4) simultaneously leads to 
the conclusion that ke = D,,/Bpsm. The symbol D,, 
is a property of the materials in the system and is 
readily predictable, p;, allows for the concentration 
of the nondiffusing component and B is the thickness 
of the layer that, in an absorber, is a function of the 
flow velocities and physical properties of the system. 

Since the term B is very small and not directly meas- 
urable, correlations in the form of dimensionless 
groups are necessary here just as in heat transfer. 
Many have been proposed, of which Eq. (5), for use 
in a wetted-wall column,’ is typical. 


(kePam/V) = 0.023(dvp/pu) o~°""(u/pD) g*** (5) 
How to Find Transfer Units 


Having defined and discussed the coefficient, let’s 
go back to Eq. (2). If we arbitrarily work with the 
gas phase only and agree to use k, and partial pressure 
for the coefficient and driving force respectively, we 
can now equate the material balance Eq. (1) and the 
transfer rate Eq. (2) to get the following equation’: 

dN =d(Vy) =kedA(p— pi) =kedAPYy—yi) (6) 

Both V and y change but, as shown by Treybal,‘ the 
quantity of the nondiffusing material remains con- 
stant. Thus: 


d(Vy) = d[yVinert/(1 — y)] = Vinere dly/(1 — y)] 


= Vv... Aowdy — u(—dy) 
anert (a pe y)? 





parE | Viners dy _ Regie Vdy_ (7) 
(1 — y)(1 — y) (1 — y) 

The area of contact in the differential volume for 
which Eqs. (1) and (2) were written is dA = aSdZ. 
Here a is area of contact between the phases in sq. ft. 
of area per cu. ft. of tower volume and is determined 
by the packing. Incorporating these equalities into 
Eq. (6) gives: 

dN = V dy/(1 — y) = keaS dZ(y — yi) (8) 


7 In this article, we discuss absorption but Eq. (6) and all 
others apply equally to stripping that differs only in the direc- 
tien of solute transfer, In stripping es >pandae>a. Asa 
result, the operating line falls below the equilibrium line. 
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Rearranging Eq. (8) for integration gives this form: 


iis v dy 
7 (cer \( (1 — y)(y — ws) ) ” 


According to Eq. (5), the product of kePs, varies 
as V to an exponent that approaches unity. Since psn 
equals P ys, which equals P (1 — y)m, the first term 
on the right hand side of Eq. (9) would be substan- 
tially constant if it included (1 — y),, in the denomi- 
nator. We can introduce it and still maintain an equal- 
ity if we multiply the numerator by the same value.* ‘ 


Z Ye V or 
x = f (scart — ¥)m ( G-yty— “) (10) 


Considering the first term constant, Eq. (10) is readily 
integrated. 


ei Sicre cea, (1 — y)m dy 
koaSpam (1 — y)(y — %) 


The integral on the right is, by designation, the 
number of transfer units NTU and is a dimensionless 
quantity. Correspondingly, the first term on the right 
is the height of a transfer unit HTU having net units 
of ft. Therefore, the height of the absorber packing 
Z is the product of these two quantities, each of which 
is evaluated independently. Note that HTU is a func- 
tion of gas velocity and fluid properties while NTU 
depends exclusively on concentrations. 








(11) 


Identify Phase for Each Equation 


Since our starting balance considered only the gas 
phase, the specific HTU and NTU must be so identified 
as HTU, and NTU,. A similar equation can be de- 
rived for the liquid phase: 


OSs ty % (1 —2)_dz 
. Skyacr(1 — 2) m a (1 — x)(a — 2) 


= (HTU1)(NTU1) (12) 


If we use an over-all coefficient and driving force, 
we will obtain the corresponding equations: 


Po waa eee |, a Ea 
= SKyacr(1 — 2)m Jn (1 — 2)(z* — 2) 


= (ATU o01)(NTU ox) 


Ps v uP (1—y)mdy ] 
SKeaP(1 — y)m n L&d-we-y*) 


= (HTUoa)(NTUoa) 








(14) 


To relate these different HTU’s, we can go back to 
the first sketch and write the transfer rate equations, 
both for the individual phases: 

dN = keaS dZP(y — y:) = kraS dZer(x; — 2) (15) 
and for the corresponding over-all coefficients and driv- 
ing forces: 


aN = KgaS dZP(y — y*) = KraSdZcr(z* — 2) = (16) 
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Solving both parts of Eq. (15) for the potential 
gives: 


_f{an\f1_ ft aes 
¥-%=\ Gaz N\ keaP me SdZ }\ kiacr 


where y;, is in equilibrium with x, and y, = ma, + b. 

Similarly, y* is the gas phase concentration that would 

be in equilibrium with x and y* = mz + b. Hence, 
yi — y* = ma — b — me +b = m(% — 2) 

Thus, both phases can be expressed with the same 
driving force units and may be added, if we multiply 
(2, — x) by m in the equation for the potential. This 
procedure gives: 


ek a UN. 
¥~U~\ Baz \\ keaP 
oe af ae 
w-Y =\ Baz \\ kiacr 
Be _aN 1 ee 
satin shar S dZ keaP kyacr 


Solving Eq. (16) for (y — y*) and equating with 
Eq. (17c) gives: 


(17b) 


(17e) 


1 l m 
; ox a - 18¢ 
KeaP kcaP kyacr ( ») 
By similar treatment of liquid-phase driving force 
units, we get: 


m 1 m l 
Kiecr " koaP * Kiacr ~ keaP Ge) 

The term m, the slope of the equilibrium line, cor- 
rects for the different units used to measure potential 
in the two phases. In this case, dy/dx, the slope of the 
equilibrium diagram in mole-fraction units would be 
the correct quantity to use. 

If the equilibrium line is straight over the range of 
concentrations, the over-all coefficient is constant. If 
not, the over-all coefficient may vary even though the 
coefficients for the individual phases do not change. 

Further mathematical manipulations can convert 
this relation between coefficients, Eq. (18a), to that 
between HTU’s. For example: 





V 1 See, res.. Weee pre 
(1 — y)mS KeaP  § keaP kyacr Kracr 


[ V V + 





SKeaP(i — ym SkoaP(1 — y)m 


Vm L(l — £)m 
Skracr(1 — y)m L(1 — 2)m 
~ \ SKzraer(1 — Y)m Lt — 2)m 





HTUoe = HTUc + HTU; mY — 2m 


mV(1 — X)m 


= HTUV ot LO — y) 
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Thus, if we calculate the phase HTU values from 
accepted correlations such as Eqs. (20a) and (20b), 
we can combine them into over-all values as con- 
venient. Eqs. (11) to (14) show that all HTU-NTU 
pairs, properly evaluated, give the same packed height. 
a(V'/S)8 ( u a 
(L778) \oD ), 

Values for the constants a, 8 and y are determined 
by the size and shape of the packing.“* For 1-in. 
Raschig rings, a is 6.41, 8 is 0.32 and y is 0.51. 


adits 1/LbysyYy : 
L 


Values of the constants* ° a’ and n are again a func- 
tion of the packing. Value for s is usually 0.5. For 


HTUg¢ = (20a) 


(20b) 


Fig. 1—Integrate to find transfer units 


100 


y, 
2 (1-y)m 
| Uy y-y9) 


Y 








(Tey) /Ul-y)ly-y") 











l-in. Raschig rings, a’ is 110 and n is 0.23. Values for 
other packings are available in the references. 

A comprehensive compilation and analysis of the 
experimental data on which these and comparable cor- 
relations are based appeared recently.’ It includes 
charts and corrective factors designed to give closer 
agreement between calculated and observed HTU val- 
ues for both gas and liquid phases. 


Find Number of Transfer Units 


Over-all NTU values are simpler to evaluate. To 
illustrate one technique, let’s determine the NTU oc 
for the ammonia-air-water separation used to illus- 
trate the determination of N7P in an earlier article 
(Chem. Eng., Oct. 3, 1960, p. 103). 

From the operating and equilibrium lines, we choose 
arbitrary values of x between inlet and outlet, read 
the corresponding y values from the operating line and 
the y* values from the equilibrium line, and make the 
computations tabulated: 

(l— ym 
(l—y)y —y*) 
91.5 
57.0 
41.9 
35.4 
30.5 
27.1 


25.2 
24.5 


x y y* (l—y) (l-y*®) (1 —y)m (y—y*) 
0.0110 
0.0176 
0.0242 
0.0286 
0.0333 
0.0377 
0.0407 
0.0417 


0.994 
0.985 
0.975 
0.965 
0.954 
0.942 


1.0000 
0.9940 
0.9876 
0.9793 
0.9708 
0.9241 0.9618 


0.9890 
0.9764 
0.9636 
0.9507 
0.9375 


0.00 0.0110 0.0000 
0.02 0.0236 . 0.0060 
0.04 0.0364 0.0124 
0.06 0.0593 0.0207 
0.08 0.0625 0.0292 
0.10 0.0759 0.0382 
0.12 0.0900 0.0493 0.9100 0.9507 0.930 
0.135 0.1000 0.0583 0.9000 0.9417 0.919 


If we plot y against the last term in the table, we 
get the curve shown in Fig. 1. The area under the 
curve at any value of y is [(1—y):¥/(1—y) (y—y*) ] 
dy. Thus, the total area under the curve between y, 
= 0.011 and y, = 0.10 is the NTUoc. This area can be 
determined in any conventional manner such as by 
assuming average ordinates for finite increments of y. 
Proceeding in this manner, as shown in Fig. 1, we find 
the NTUo¢ to be 3.50. 

In general, the number of over-all transfer units 
(gas phase) is not the same as, but neither does it 
differ greatly from, the NTP that is 2.75. The NTU 
and NTP are equal only in the special case that the 
absorption factor L/mV is unity, which makes the 
equilibrium and operating lines parallel. Since prac- 
tical operation usually requires that the absorption 
factor be greater than one, it is interesting to note 
that the N7P, in this case, is less than the NTU. 

If we wish to evaluate NTU, instead of NTUoe, one 
modification of this procedure is necessary. We must 
locate y, to use in place of y.* To do so, a tie line 
is drawn as shown in the sketch from y to the equi- 
librium line with a slope of —(k,acr/keaP). This lo- 
cates y, and 2, on the equilibrium curve because it 
satisfies Eq. (15), which can be rearranged as: 

kracr a 


keaP 


To determine liquid phase transfer units, we would 
use the same basic procedure but would find x and 2* 
(or x,) for each value of y. Then, we would make 
comparable mathematical computations as called for 
by NTU>, or, NTU, in Eqs. (12) and (18). 


y—¥% 
bt et 7 
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In the special case in which the equilibrium and 
operating lines are straight—as they probably are 
with isothermal operation, ideal solutions and low 
values of both x and y—the quantity (y—y*) varies 
linearly with y, and the NTUo¢ may be evaluated more 
simply by using the logarithmic mean driving force. 


wr dy 1 . 
= al 
yn Yn-y*) (y— yim Ja . 


(yi — Ys) (21) 
(y — y*): — (y — y*)s xf 
nly — y*):/(y — yal 

Applied to the preceding example, the NTUoq cal- 
culated by Eq. (21) is 3.86. This is a fair approxi- 
mation considering that the lines are not perfectly 
straight and that y is not completely negligible as 
compared to one. 

Similar expressions could be written for NTU¢, 
NTU, and NTU>,. Also, Colburn® derived an analyti- 
cal expression for NTU,¢ and NTU>, that can be used 
to estimate the NTU. Its use is restricted to dilute 
concentrations and linear equilibrium lines. 


N Tl loa = 


Fig. 2—Lobo chart gives flooding rate 
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Determine Operating Velocities 


The last quantity needed to complete the design is 
the velocity or, more precisely, the V/S and L/S that 
this establishes. From these ratios, we can determine 
the cross-section area required from the following 
equation: 

V L 
V/S ~ L/S 

As shown by Eqs. (20a) and (20b), the velocity 
also affects the HTU values and, thus, the height of 
the column. Examination of the HTU definitions and 
correlations leads to the conclusion that the higher 
the velocity, the taller and slimmer the column tends 
to be and the lower the volume of packing. Unless the 
pressure drop is a significant economic factor, it fol- 
lows that good design requires as high a velocity as 
possible. The slenderness ratio (height to diameter), 
which controls reasonable construction height, is also 
dependent on velocity. 

The upper limit on velocity is determined by flood- 
ing that will occur if the gas-phase pressure drop be- 
comes so high, about 4 in. of liquid/ft. of packing 
height, that the liquid potential head is not sufficient 
to force downward flow of liquid. Lobo’s plot? as shown 
in Fig. 2 is the simplest method of determining the 
flow rates that will cause flooding. Normal practice 
is to operate at from 50 to 75% of this maximum 
velocity. 

The following problem shows how to use Fig. 2. 
Based on the resultant V/S, we can determine di- 
ameter, height of a transfer unit and packing height 
for the separation given in the previous problem. 

Let the absorber operate under the conditions given 
by the table and sketch. Assume viscosity yp’ of ab- 
sorbent and rich liquid is one centipoise and that 
the packing of 1l-in. Raschig rings has an a/eé* of 164. 


S = (22) 


91 moles /hr. 57.5 moles /hr. 








, 


66.5 moles/hr 








100 moles /hr 
Flow, Concentration 
Moles/Hr. Lb./Hr. 
100 2,780 
2,627 
1,035 
1,188 


Flow, Density, 


Lb./Cu.Ft. 


0.1805 

0.187 
62.3 
62.4 


Mole Fraction 


Feed gas....... 
Residue gas .... 
Absorbent... ... 
Rich liquid 


Step 1—Determine the flooding rates at top and 
bottom sections of the absorber. Calculated value of 
(L’/V’) (pe/p:)°* for top section is 0.0215 and bottom 
section is 0.0227. From these values and Fig. 2, find 
the flooding rate that equals 0.2 for each section. 
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Substituting in the expression for flooding rate gives: 


(V'/8S)*(@p/@)(u)°? _ 02 
JpLeG 
and calculate V’/S as 2,440 Ib./(hr.) (sq. ft.) for top 
section and 2,380 for bottom section. 

Step 2—Assuming that area is required at 60% of 
flooding, calculate surface necessary at top section 
and at bottom section. For top section, required area 
is 2,780/(2,440 x 0.6) or 1.94 sq. ft.; and bottom 
section needs 2,627/(2,440 x 0.6) or 1.80 sq. ft. Make 
column area uniform at 1.94 sq. ft., which corresponds 
to a diameter of 1.57 ft. 

Step 3—Determine HTU, HTU, and HTUoe by us- 
ing Eqs. (20a), (20b) and (19), respectively. Cal- 
culate: 





(L'/S)avg. = 1,112/1.94 = 575 
(V’'/S) avg. = 2'703/1 .94 = 1,400 


Then, substitute in Eq. (20a) to get: 


(6.41) (1,400)°? 
~~ (575) “51 
Note: value of (u/pD) = 0.61 from Sherwood and 

Pigford,* p. 20. 
Next, substitute in Eq. (20b) to get: 


prete. cs h P a 2.42 X 1 ey 
b~ 110 \ 2.42 x1 62.4 X 5.2 X 1075 


= 0.875 ft. 
Value of D, = 5.2 x 10° from Treybal,‘ p. 25. 

Compute HTUoe by substituting in Eq. (19): 
(0.875) (0. 91) 
(1.20) (0.95) ° 
Average values for L/Vm, (1 — x), and (1 — y),, are 
based on previous calculations and data. 

Step 
from NTUo¢ and HTU oc. 
9.38 ft. 

Our HTU calculations assume that we have previ- 
ously specified the size and shape of the tower packing. 
This is an important item because the smaller the size, 
the higher the a-value and the lower the HTU and 
packed height. 

On the other hand, the smaller the packing, the 
lower the value for L/S and V/S that can be tolerated 
and the greater is the danger that the liquid rate will 
not be sufficient to cover the packing surface and 
utilize it completely. This latter point has been brought 
out only recently’ and does much to explain and recon- 
cile otherwise inconsistent results. 

Assuming that commercially available rings or 
saddles are used, a good rule-of-thumb is that the pack- 
ing size should not be larger than one-eighth the col- 
umn diameter. 

For multicomponent mixtures, it is necessary to use 
the NTP approach and to translate the results into 
a packing height by use of an empirical value for the 
height of packing, equivalent to a theoretical plate, 
HETP. The HTU correlations and phase concepts are 
useful here in correcting from one set of conditions 
to another but, at the present time, no reliable gener- 
alized HETP correlations are available. 


HTU¢ = (0.61)°5 = 1.98 ft. 


HTUVoe = 1.98 + = 2.68 ft. 


Hence, Z = 3.50 x 2.68 = 


il4 





Nomenclature 


Area of transfer between phases, normal to direc- 
tion of mass transfer, sq. ft. 

Ratio of mass transfer area to volume of packed 
absorber, equal to A/SZ, sq. ft./cu. ft. 

Thickness of laminar layer or length of diffusion 
path, ft. 

Concentration of solute, lb. moles/cu. ft. 
Concentration of all components of mixture, Ib. 
moles/cu. ft. 

Diffusivity, sq. ft./hr. 

Molal diffusivity, moles/(hr.)(ft.). 

Fugacity, atm. 

Height of packing equivalent to a theoretical plate, 
ft. 

Height of a transfer unit, ft. 

Mass transfer coefficient, moles/(hr.)(sq. ft.)(unit 
driving force). 

Over-all mass transfer coefficient, moles/(hr.)(sq. 
ft.)(unit driving force). 

Flow rate of liquid phase, moles/hr. 

Flow rate of liquid phase, Ib./hr. 

Slope of equilibrium line. 

Number of transfer units. 

Total pressure, atm. 

Partial pressure of solute. 

Partial pressure of nondiffusing components. 
Cross-sectional area of column, normal to flow of 
liquid and gas phase, sq. ft. 

Linear velocity, ft./hr. 

Flow rate of gas phase, moles/hr. 

Flow rate of gas phase, Ib./hr. 

Concentration of liquid phase, mole fraction. 
Concentration of liquid in equilibrium with gas of 
concentration gy. 

Concentration of gas phase, mole fraction. 
Concentration of gas in equilibrium with liquid of 
concentration x. 

Packed height, ft. 

Porosity of packing, volume of voids/unit volume 
of packing. 

Viscosity, lb./(hr.)(ft.). 

Viscosity, centipoise. 

Density, Ib./cu.ft. 


Subscripts 


Concentration driving force units. 
Gas phase. 

Liquid phase. 

Over-all. 

Logarithmic mean. 

Interface. 
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Activated Alumina 
for 
Gas Drying 


DIETER JANCHEN 
CAMAG Co. 


A recent article by G. S. Cochrane’ reported on the 
experience gained with a technical gas drying process 
in which aluminum oxide, used as a drying agent, 
showed unsatisfactory process life. 

We have examined the question of why aluminum 
oxide showed unsatisfactory performance in this 
drying application. In our opinion, the reduction in 
adsorptive capacity results from three causes: 

e Coating of the surface by materials that hinder 
the adsorption of water and that cannot be removed 
by customary regeneration processes. 

¢ Reduction of the surface area of the aluminum 
oxide by sintering during thermal stress periods. 

¢Recrystallization of the aluminum oxide to 
inactive crystal forms. 

Cochrane’ excludes the first cause as a possibility. 
His reasoning is that the gases that are to be dried 
contain only 0.1% of unsaturated hydrocarbons and 
that the aluminum oxide after 6-mo. use contains only 
7% carbon, referred to dry aluminum oxide. The 
adsorptive capacity of the aluminum oxide showed a 
reduction from 12.8 to 3.8% water loading capacity. 
This means that active adsorption centers of the 
aluminum oxide that would be able to adsorb water 
are no longer available or are no longer active. 

If we compare the adsorption of 7% carbon with 
the reduction of 9.5% in the water adsorption and 
take into consideration the space requirements of the 
adsorbed molecules, it is clear that Cochrane’s data 
actually prove that only a blocking of the active sur- 
face by hydrocarbon polymers is responsible for the 
loss of water loading capacity. 

To further support this postulate, we find that 
molecular sieves remain free from such coverage with 
polymerized hydrocarbons. The pores of the molecular 
sieves are of the order of magnitude of 5 angstroms 
and are thus too small to accomodate hydrocarbons and 
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In a letter to the editor, Dr. Dieter Janchen* asserts 
that activated alumina can be used to adsorb water 
from gases containing unsaturated hydrocarbons. 
This is in answer to G. S. Cochrane’s.. . 


What’s Wrong With Alumina? 


Low capacity of the alumina is the combined result 
of two effects. One is the reduced rate of adsorption; 
the other is reduced equilibrium water capacity. 

Since the hydrocarbons must be desorbed before 
water is adsorbed, the rate of water adsorption is 
slowed down, resulting in a lower capacity under dy- 
namic conditions. This effect is probably small since 
changes in gas velocity have very little effect on ca- 
pacity. 

Predominant effect is reduced equilibrium or pseu- 
doequilibrium water capacity due to the presence of 
hydrocarbons. Cause of this reduction in equilibrium 
isn’t understood. However, it appears it isn’t entirely 
due to polymerization of hydrocarbons on the alu- 
mina since there are less than 0.1% unsaturates in 
the feed gas. In addition, total carbon remaining on 
a regenerated sample of alumina that had been in 
service 6 mo. was only about 7 wt. %. (Excerpt from 
article in Chem. Eng., Aug. 24, 1959, pp. 129-132.) 











allow them to polymerize. On the other hand, the 
pore diameter of aluminum oxide is about ten times 
this value. 

Reduction of adsorptive capacity by sintering of the 
active surface is probably very small, in view of the 
investigations of Russell and C. N. Cochran.’ Sinter- 
ing of active aluminum oxides takes place only at 
temperatures above 660 F., to 930 F. These tempera- 
tures are not reached in normal regeneration processes. 

While it is true that a minimal reduction in surface 
area may be caused by the temperature stresses in 
processing, this is not likely to have a sizable influ- 
ence on water adsorption. In any instance, such 
capacity losses are not encountered with other drying 
processes, in which unsaturated hydrocarbons do not 
get in contact with aluminum oxide. 

Addition of water to the crystal lattice by formation 
of inactive types of aluminum oxyhydrates is not 
likely to occur. Wohlleben* shows that activated 
alumina, loaded with water to the extent of from 3 
to 15%, does not add this water to the crystal lattice. 

Removal of the film of polymerized hydrocarbons 
from the active surface of the aluminum oxide leads 
to life spans of this gas drying agent that are equal 
to those of molecular sieves. However, it is of critical 
importance that these polymers are removed in such 
a fashion that simultaneous injury to the adsorbing 
surface does not occur. We have used a method of 
regenerating the alumina by burning off the films of 
polymerized hydrocarbons in extremely short time.‘ 

Unfortunately, we do not have test results for our 
aluminum oxide in technical gas drying applications. 
However, we made stationary tests to ascertain the 


*Dr. Janchen is technical director of the CAMAG Co., Muttenz, 
Switzerland, where he is working in the development of activated 
aluminas and processes for their regeneration. He is a graduate 
of the Technical University of Berlin with the degrees of Dipl.- 
Ing. and Dr.-Ing. 
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water pickup of the aluminum oxide by storing it with 
water at 68 F. in closed containers and determining the 
amount of water adsorbed after both 5 hr. and 20 hr. 

Instead of coating the alumina with hydrocarbon 
polymers, we soaked it in an 8% solution of an unre- 
fined lube oil (10% unsaturates) in petroleum ether. 
After distilling off the ether, a 5% oil-load remained. 

Then, the oxide was regenerated by burning off‘ 
the oil, and water adsorption was again measured. 
In this manner, about 40 regenerations were carried 
out. The results are given in Fig. 1. The graph 
shows that the active surface’ is reduced to 65% of 
its original value after 40 regenerations and that the 
water adsorption after 5 hr. approaches this value. 

It is interesting to note that the water adsorption 
after 20 hr. is relatively larger than the available 
surface area. The results are shown in Fig 2, which 
relates surface to water adsorption after 5 and 20 hr. 
The curves would be expected to fall on the diagonal 
of the diagram. As is seen from Fig. 2, the curve 
for the 5-hr. water adsorption does so, but the curve 
for the 20-hr. test does not. 

The results indicate that we must differentiate 
between speed of water adsorption and water adsorp- 
tion in equilibrium. For technical gas drying prob- 
lems, the speed of water adsorption is of principal 
interest. Hence, the 5-hr. curve will be used to 
apply our results to a practical problem.* 

Water adsorption capacity of the aluminum oxide 
used by Cochrane initially amounted to about 12% of 
the oxide by weight but diminished to 8% after 30 
operating cycles. The adsorber charge was useful 
as long as water adsorption did not fall below a capac- 
ity of 4 lb./100 lb. of drying agent. Therefore, we 
recommend regeneration of the adsorbing agent after 
30 cycles. This restores water adsorption capacity 
of the alumina to 97.5% of its original value. Repeti- 
tion of such regeneration after every 30 cycles yields 
the calculated capacity curves for the drying agent 
shown in Fig. 3. 

The upper curve of Fig. 3 represents maximal 
capacity immediately after regeneration, while the 
lower curve shows the condition immediately preced- 
ing a regeneration. Fig. 3 also shows a dotted line 
at 83% water capacity that represents the lower 
limit for perfect functioning of the dryer, according 
to Cochrane. Note that the minimal curve does not 
reach this value after 1,500 cycles, so that the useful 
life of the aluminum oxide in the process presented 
here is greater than 30 mo. 
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Low-Temperature 
Metals: 


A ROUNDUP 


GEORGE H. ZENNER 
Linde Co. 


Gases, such as oxygen, hydrogen, nitrogen and many 
others, can be most conveniently handled as cryogenic 
liquids since they then occupy far less space. Oxygen, 
for instance, occupies 862 times less space as a liquid 
than as a gas at NTP; nitrogen occupies 696 times less 
space, and the reduction in space required for storage 
of other gases as liquids is similarly great. 

While there has always been a demand for cryogenic 
liquids in some quantities, to serve the needs of modern 
industry, the growth of the missile industry, with its 
accent on packing the most into the least space and its 
great and expanding requirements for cryogenic liquids 
as fuels, has intensified the demand. And this great 
increase in demand has spurred the development of 
better and cheaper methods of producing, storing and 
handling gases as cryogenic liquids. 

Producing and maintaining gases as liquids at tem- 
peratures from —100 F. to —452 F. is the main problem 
in eryogenics. The solution lies in the choice of 
materials for fabricating low-temperature equipment, 
coupled with proper mechanical design and efficient 
insulating materials. 


The Low-Temperature Properties of Metals 


Ultralow temperature characteristics of metals have 
created unusual problems in fabricating cryogenic con- 
tainers and machinery. Certain metals lose their duc- 
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tility at very low temperatures, which makes them 
unsuitable for construction of cryogenic vessels. 

This loss of ductility is measured by the notched-bar 
impact test. It is important to use a notched specimen 
since smooth specimens usually show amazing ductility, 
even at very low temperatures, whereas a notched 
specimen will fail in brittle fracture. This phenomenon 
is sometimes called the ‘“‘notch-sensivity” of metals. 

We generally group the common metals according to 
the classification of their crystal structures—the ar- 
rangement of the atoms in the crystal. Metals with a 
face-centered lattice generally show no loss of ductility 
at low temperatures. “Body centered” metals, however, 
show a marked tendency to brittleness at temperatures 
below the transition range. 

Table I shows the ductility of several metals as indi- 
cated by notched-bar impact value. Note the change of 
value for iron from room temperature to —320 F. 


The Oldest Cryogenic Metal 


Copper was the most widely used metal for early low- 
temperature work. Its formability and solderability 
with soft solder made it first choice for experimental 
equipment. But when this prior experience with small 
apparatus was carried over to the construction of com- 
mercial equipment, copper’s low structural strength be- 
came a problem and satisfactory large soldered joints 
were difficult to obtain. 

About the same time that the industry needed larger 
low-temperature pressure vessels, the copper industry 
was developing higher strength weldable copper alloys. 
These alloys, like pure copper, showed no deterioration 
in quality at low temperatures. 

One of the most successful alloys is silicon bronze 
containing 3% silicon and 1% manganese. Table II 
compares the properties of this alloy and copper. Be- 
sides having greater strength than copper, the alloy 
also has a much lower thermal conductivity. This prop- 
erty makes the material attractive for connections be- 
tween warm and cold areas. When: cold-drawn, the 
alloy shows a great increase in tensile strength and 
yield point while retaining considerable ductility. But 
the cold-drawn material cannot be welded, since the 
heat of welding anneals it and nullifies the effects of 
cold-working. 
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Crystal structure and ductility—Table I 


Energy to break, Ft.-Lb. 


Metal Lattice Room Temp. -—320 F. 





Face-centered cubic 19 
Face-centered cubic 43 
Face-centered cubic 89 
Body-centered cubic 78 


Aluminum 
Copper 
Nickel 
lron 





Compare copper and copper-silicon—TableII 


Property Pure Copper Cu-Si Alloy 





Tensile strength, psi 33,000 
Yield strength, 0.5% offset, psi. 8,000 
Elongation, % in 2 in. 50 
Reduction in area, % 

Thermal conductivity, Btu. /hr.-ft.-°F. 


62,000 


227 





New Al alloy better than pure Al—Table III 


Aluminum 


Alloy 2S Alloy 3S 5083 


Property 





Tensile strength, psi. 15,600 
Yield point, 0.5% offset, psi. 6,000 
Elongation, % in 4 diameters... . 43 
Reduction in area, % ae 81 
Thermal conductivity, Btu. /hr.-ft.-°F. 92 


Aluminum is finding wide use in cryogenics, as alloys 
improve and prices fall. Though aluminum is easily 
worked in the cold state, it is not very strong. But new 
weldable alloys with considerable strength have been 
developed. 

Table III compares one such new alloy, 5083, to com- 
mercially pure aluminum alloys 2S and 3S. Note the 
great improvement in strength of the 5083 alloy. 

Strength for strength, the new aluminum alloys 
weigh about the same as stainless steel and cost some- 
what less, as fabricated, when ease of working and 
weldability are considered. Improved welding rods and 
techniques now permit even wider use of this material 
in the process industries. 

Welds in aluminum alloys are not as resistant to 
stress fatigue, where stress reversals are frequent, as 
might be desired. Unfortunately, while weld strength 
and other properties may improve at low temperatures, 
the fatigue limit does not improve. This is a serious 
limitation since the fatigue strength becomes the de- 
sign stress considerably below the normal design stress. 
Therefore, Type 304 stainless is substituted for alumi- 
num where fatigue is an important factor in the in- 
tended service. 

Carbon and low-alloy steels (not including austenitic 
steels) have a transition range where the material 
changes from ductile to notch-sensitive and fails in 
brittle fracture. Though tensile strength and yield 
point increase, performance at temperatures below the 
transition point is generally unreliable. If we could be 
sure that the material would remain free of notches and 
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stress risers, the high strength of low-alloy steel would 
be most useful at low temperatures. 

Increasing the nickel content in steel lowers the 
transition range and raises the low-temperature duc- 
tility. Increasing the nickel content to 9%, with proper 
heat treatment, drops the transition range below —320 
F. and makes the alloy suitable for cryogenics. 

Nine percent nickel steel, specified as Sa-353, has an 
allowable working stress of 22,500 psi., except where 
weld metal stress is the limiting factor. But welds made 
with Inco Rod A have tensile strength well over 95,000 
psi. and yield strength up to 70,000 psi. Finished 
vessels must be stress-relieved by reheat treatment at 
1025-1085 F. for two hours or more. 

Large-scale tests are planned to prove that satisfac- 
tory vessels can be welded from quenched and tempered 
9% nickel steel and used in the as-welded condition. 
Elimination of the requirement for heat treatment will 
make this alloy a more attractive material for construc- 
tion of high-pressure, low-temperature equipment. 

In the 200-series steels, manganese replaces part of 
the nickel and chromium of the regular 18-8 composi- 
tion. One of the better of these alloys has 4% Ni, 15% 
Cr and 10% Mn. These steels have not been entirely 
successful but there is reason to believe that further 
development will provide a material well suited to low- 
temperature work. We feel that these alloys could be 
further improved by reducing the carbon content. 

Increasing the manganese content of carbon steels 
tends to reduce the transition temperature. Further, 
there is an interrelationship between carbon and man- 
ganese such that increasing the manganese content 
makes the steel tolerant to a higher carbon content. 
Where the Mn-C ratio is 6 to 1 or more, the transition 
temperature may be reduced to about —50 F. with 
suitable heat treatment. 


Steel Can Be Used for Cryogenic Vessels 


Steel, in special forms, can be used at very low tem- 
peratures. We use steel in wire form in the prestressed 
concrete tanks that we use for liquid oxygen. In these 
tanks, the steel wire is wound around the concrete con- 
tainer under a tension of 140,000 psi. We obtain this 
tension by drawing the wire through a die while it is 
being wound around the container. 

Drawing reduces the wire diameter from 0.162 in. to 
0.142 in. At this reduced diameter, the wire has a 
tensile strength of 230,000 psi. at room temperature 
and 300,000 psi. at liquid oxygen temperature. 

Elongation of the wire at liquid oxygen temperature 
is only 2% in 10 in., but test specimens can be bent 
more than 90° before fracturing if there are no nicks 
in the surface. The extensive cold-work to which the 
wire has been subjected causes the grains to elongate 
so that, even if the wire is notched, a crack will not 
progress directly across it. Instead, if a notched wire 
is bent at low temperature, there is a separation in an 
axial plane at the root of the notch. The unnotched 
portion bends while the notched part separates and 
remains straight. 
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Stainless steel is zaost in evidence in Linde’s Tonawanda 
shop, but aluminum, copper, and bronze find wide use. 


Stainless Steel: The New Cryogenic Material 


Austenitic stainless steel is a widely used high- 
strength material for extremely low-temperature serv- 
ice. Its position is being challenged by aluminum for 
reasons of economy but there are some features of 
stainless that make it unique for low-temperature appli- 
cations. 

Austenitic stainless steels, usually of the 18% 
chromium, 8% nickel type (called 18-8), are malleable 
and ductile at all low temperatures and have no transi- 
tion temperature below which brittle fracture can 
occur, 

Straight chrome stainless steels have no special low 
temperature superiority resulting from their chromium 
content. Any increase in ductility of such materials 
results more from grain refinement and heat treatment 
than from alloy addition. For this reason, all reference 
to stainless steels in low-temperature work is normally 
to the 18-8 alloy. 

Considerable data have been published on the proper- 
ties of 18-8 alloy. In cryogenic applications, it has the 
advantages of high strength, easy formability and good 
weldability for absolutely tight welds. The low coeffi- 
cient of thermal conductivity of this alloy keeps the 
refrigeration losses, through attached supports, to a 
low value. 

One of the most important factors to consider in the 
selection of a stainless steel for low temperatures is its 
carbon content. Impact strength at low temperatures is 
very seriously affected by increased carbon content 
but where there is less than 0.08% C (Type 304), 
ductility is such that the material shows better than 
15 ft.-lb. on the Charpy test under the worst conditions 
of heat treatment. 
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In welds, however, carbon content is not the only 
factor in obtaining satisfactory ductility. Weldments 
have behaved poorly when they have been held in a 
sensitization range (800-1,500 F.). Type 310 alloy is 
the principal exception to this rule. 

Columbium-containing 18-8 alloys (Type 347) are 
frequently used to avoid intergranular corrosion in 
zones adjacent to the weld. Such alloys, however, have 
lower ductility in the weld zone at low temperatures 
than the low-carbon Type 304 stainless. The latter is 
therefore preferred. 

Opinions vary on whether or not stress relief is 
desirable. The ASME Code for Unfired Pressure Ves- 
sels takes a neutral point of view on stress relief. 
Accordingly, there are not much data available regard- 
ing the effect of heat treatment on stainless steels and 
Stainless steel weld metal. 


Piping Is as Important as the Equipment 


In most cryogenic equipment, piping is made from 
thin-walled tubing, usually of any alloy with a low 
coefficient of thermal conductivity such as 18-8 or 
copper-silicon bronze. Bends in the tubing normally 
give all the flexibility needed for thermal contraction 
or small relative movement between liquid container 
and casing. In certain missile applications, however, 
large diameter, short, direct piping is necessary. This 
situation may require special expansion joints. 

Early cryogenic equipment was usually made of 
copper with soft-soldered joints. Since it was readily 
available as tubing, copper was used for piping long 
after the pressure vessels were made of improved 
materials. Overlapping the mating parts compensated 
for the low strength of the soft solder. Though high- 
strength copper alloys of low thermal conductivity were 
preferred, such alloys could not be soldered. 

Copper-silicon alloys, on the other hand, are readily 
joined by welding or silver brazing. Joints now overlap 
only 2 to # in. so that silver solder can be flowed through 
to make a pocketless joint. 

When the cold liquid vessel is aluminum, piping 
should be made of some other metal, preferably 18-8, to 
reduce heat flow into the cold vessel. The dissimilar 
metal joint must frequently be located in a vacuum 
space and, therefore, must be vacuum-tight. 

Several new methods for joining aluminum to other 
metals are being developed. The refrigeration industry 
flash-welds copper and aluminum tubes. The AI-Fin 
process casts a layer of aluminum on a pretinned part 
made of some other metal. Copper-clad aluminum can 
serve as an intermediate part, with aluminum welded 
to the aluminum part and stainless brazed to the copper 
part. Sometimes, pure silver can be used as the inter- 
mediate alloy. 


Insulation Is the Heart of the System 


About eight years ago, the best commercially avail- 
able insulation systems consisted of powders, such as 
perlite or Santocel, in vacuum. These had an apparent 
thermal conductivity of approximately 1 x 10° Btu./ 
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(hr.) (ft.) (°F.), between —300 and 70 F. Because of 
the vacuum and very fine particle size of these powders, 
gaseous conduction is all but eliminated. And recent 
developments have gone far to eliminate the other two 
modes of heat transfer, solid conduction and radiation. 

We found that over 70% of the total heat that leaked 
through the coarser, heavier powders, such as perlite, 
was from conduction through the solids. The remainder 
of the leakage was through radiation. Since there 
seemed to be no practical way to reduce this intrinsic 
solid conductivity, we concluded that it would be more 
fruitful to opacify the powders to reduce radiation. 

We tested numerous powders with reflective and 
adsorptive opacifiers. Mixtures of specially prepared 
copper or aluminum flakes and Santocel “A” were found 
to be the most efficient. A copper-Santocel insulation 
with a thermal conductivity of 0.22 x 10° Btu./(hr.) 
(ft.) (°F.) has been in production for several years. 

But still-better insulations were needed to cope with 
liquid hydrogen, oxygen and helium. Randomly dis- 
persed reflective flakes were not good enough. So, the 
search turned to oriented radiation shields separated 
from each other by low-conductivity fillers. We studied 
many combinations and developed two very promising 
insulations. 

One is a medium-quality variety consisting of 10 to 
20 layers of aluminum foil per inch, separated by three- 
micron glass-fiber mat. It is a relatively low-density 
(2 Ib./cu. ft.) low-cost insulation with a thermal con- 
ductivity of 0.11 x 10° Btu./(hr.) (ft.) (°F.) be- 
tween 80 and —297 F. A higher quality variety con- 
sists of 40 to 80 layers/in. of aluminum foil and sub- 
micron glass-fiber paper. This is somewhat heavier 
than the other insulation (4.7 lb./cu. ft.) and more 
costly, but it has the very low thermal conductivity of 
0.025 x 10° Btu./(hr.) (ft.) (°F.) over the same tem- 
perature range. 


Cryogenic Vessels Come in All Sizes 

Over the past few years, we have fabricated several 
thousand cryogenic vessels, ranging in size from 8 to 
8,000 gal., for the efficient storage and distribution 
of liquid oxygen, nitrogen, argon, hydrogen, helium 
and krypton. There were many practical problems as- 
sociated with insulating vessels of varying sizes and 
irregular contours. We now have enough experience 
to prove that cryogenic liquids are safe and convenient 
to handle and store. 

We can best show the state of the art at present by 
describing a few cryogenic containers and other equip- 
ment: 

The standard storage and shipping cylinder for 
liquid hydrogen contains 150 liters. It stands about 
58 in. high, is 20 in. in diameter and weighs 185 lb. 
when full. Between the stainless inner shel] and the 
carbon steel outer shell is approximately 1 in. of 
laminar-type insulation. Evaporation loss is less than 
3% per day. 

The newest transport vessel for bulk shipment of 
helium was designed and built for the Air Force. A 
4-in.-thick superinsulation and a refined load-rod de- 
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sign permit a low-loss travel time of twenty days. The 
unvented liquid container is of stainless steel and the 
outer shell is carbon steel. The entire unit weighs 
33,300 Ib. 

High-pressure pumps capable of delivering certain 
cryogenic liquids at pressures up to 13,500 psi. are 
now being made. All parts subject to stress are stain- 
less steel. Most important for proper operation is 
selection of the correct materials for the plunger, liner 
and piston rings. Since liquid hydrogen and helium 
possess little lubricating qualities and only provide a 
sink for friction heat, lubrication between rubbing ele- 
ments has to rely on the lubricating qualities of the 
materials in the equipment. 

Liner and piston rings of Teflon-impregnated bronze 
have given good results. Teflon is particularly valuable 
in oxygen service because of its nonburning character- 
istics and low coefficient of friction. While the Teflon 
supplies the lubrication, the bronze matrix serves to 
conduct away friction heat and prevent cold flow. 

Graphitic carbon parts of liquid oxygen pumps wore 
out very rapidly when the same pumps were used for 
liquid nitrogen service because the lubricating film 
that is present on carbon in contact with oxygen is 
absence in nitrogen. A suitable bearing for liquid 
nitrogen service can be made from a porous carbon 
material impregnated with wax. Such parts, however, 
cannot be used in oxygen, 

Despite the many advances made in the past few 
years, progress in this field is still rapid. But there 
are many improvements yet to be made in existing 
methods of handling cryogenic fluids. 
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This idea for the pumping of 
slag wool slurries was born 
in a pilot plant but can be 
equally useful in full-scale 
plant operations. Developed 
to overcome plugging and 
fiber breakage, it can also be 
used for non-slurries. 


During some pilot-plant studies of 
mineral wool filters to be used in 
controlling air pollution from high- 
temperature metallurgical opera- 
tions, we needed to form a continu- 
ous bed of slag wool fibers on a 
horizontal screen, employing a 
gravity-fed slurry. 

Original procedure, using a 
centrifugal pump to elevate the 
1% slurry of fibers (1 micron in 
diameter and 1 in. long) led to ex- 
cessive fiber breakage and unde- 
sirable filter characteristics. We 
also had some difficulty with plug- 
ging of the pipe lines. Conse- 
quently, we designed the modern 
version of the blowcase described 
below, and used it to replace the 
centrifugal pump. 

Our first blowcase, used in the 
laboratory tests, was made from a 
15-gal. chemical drum with a re- 
movable cover. Later, when we 
transferred the original blowcase to 
the field, it developed a leak and we 
constructed another, using a 3-ft. 
length of 15-in. pipe. Except for 
size, the two were substantially 
similar in design and operation. 

In our initial model, the cover of 
the drum contained a short length 
of 2-in. pipe to serve as an air vent. 
The lower end was machined to act 
as a valve seat. A hinged valve was 
actuated by a plastic float (lobster- 
pot buoy) so that liquid rising in- 
side the chamber would close the 
vent, The cover also contained the 
2-in. slurry-discharge pipe and a 
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Blowcase for Slurries 
Takes on Modern Guise 


% Winner of the August Contest by 
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Department of Industrial Hygiene, 


Harvard School of Public Health, Boston, Mass. 


connection to a 60-psig. air supply. 

The bottom of the drum was pro- 
vided with a simple flat-plate check 
valve. The whole drum was sub- 
merged in the supply tank so that 
slurry could enter by gravity as 
long as the air vent was open. How- 
ever, other methods of gravity feed 
through a similar check valve would 
also be satisfactory. 

In operation, with the drum sub- 
merged in the supply tank and com- 
pressed air continuously supplied to 
the chamber, liquid enters through 
the bottom valve while the com- 
pressed air is escaping to the at- 
mosphere through the vent. When 
the liquid level has risen high 
enough for the float to close the 
vent, air starts to pressurize the 
drum, closing the bottom check 


50 psig. oir 
Solenoid valve 


_- Slurry 
“discharge 
line 


valve and forcing the liquid out of 
the discharge line. 

The area of the vent valve is such 
that the valve will remain closed 
against the weight of the float so 
long as there is significant pressure 
in the drum. However, when all 
the liquid has been discharged, 
pressure will be relieved through 
the discharge line so as to allow the 
vent to open. Then, liquid will 
again enter through the bottom 
valve and the cycle wili repeat. 

This action continues three to 
five times a minute—depending on 
air pressure and pipe resistance— 
until the level in the overhead feed 
tank trips a float switch and inter- 
rupts power to a solenoid valve in 
the compressed air line, thus stop- 
ping the pumping action. 











“Check valve 











SFeed tank | 












































Cuemicat Encingertinc—October 31, 1960 





PLANT NOTEBOOK ... 


{nes 
ro) \\s 
pio 


a 


Key: CO>02 >a 
Noa ~~ £ 


% Excess air, E 


a AMAA AAAS MAA A LLL 





jr T VUPTTUVET TIED TTT T Terry rere 


0 20 


AAAS A A 


40 60 80 100 


A A 


120 140 160 180 §=©.200 


NOMOGRAPH FOR EXCESS AIR 


F. CAPLAN 
Kaiser Engineers, Oakland, Calif. 
In using an Orsat analyzer to 
determine the excess air in the flue 
gases from furnaces and kilns, the 
chart above gives quick results. It 
is based on the equation: % excess 


Quick Way of Finding 
Net Positive Suction Head 


M. FRIDMAN 


Standard-Vacuum Refining Co. 
Altona, Victoria, Australia 


In installing a centrifugal pump, 
one of the important factors to 
consider is the net positive suction 
head, NPSH. The liquid that en- 
ters the pump must have a certain 
minimum absolute pressure, other- 
wise the pump will cavitate. This 
minimum pressure is NPSH 
required. 

In a given pump, NPSH required 
is a function of flow rate and pres- 
sure. Sometimes, the pump manu- 
facturer can supply a curve relating 
NPSH required to capacity. If not, 
here’s a simple way to find it. 

The NPSH available in the sys- 
tem is P — V + L — F, where P 
is the absolute pressure above the 
level of the supply liquid, V is the 
vapor pressure of the liquid, L is 


air = 100 (O, — CO/2) + B, where 
B is 0.264 N, — (O. — CO/2), and 
O., CO and N, are the volumetric 
percentages of each component in 
dry flue gas. For example, with 
5% CO, 16% O. and 77% N.,, the 
percentage of excess air is 198. 


the suction head (negative if there 
is suction lift) and F' is the fric- 
tional pressure drop in the pipe. 

Imagine a centrifugal pump with 
the suction bolted directly to the 
side of an open tank. If the tank 
liquid is boiling water, then the 
vapor pressure equals the atmos- 
pheric pressure and P — V = 0. 
In this arrangement F = 0 so 
NPSH available equals the suction 
head L, that is, the vertical distance 
from the center of the impeller to 
the surface. 

If the level of the boiling water 
in the tank now is lowered steadily 
until the pump cavitates, than L 
will exactly represent NPSH re- 
quired by the pump. By repeating 
the test at various pumping rates 
one can find NPSH required at 
various flow rates and so construct 
NPSH vs. flow rate curve. In some 
cases, even simpler testing is pos- 
sible by installing the pump ver- 
tically and submerged beneath the 
liquid of the tank. 
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Watch for Winner 
of September Contest 


% How Readers Can Win 


$50 Prize for a Good Idea—Until further 
notice the Editors of Chemical Bngineer- 
ing will award $50 each four weeks to 
the author of the best short article re- 
ceived during that period and accepted 
for Plant or Process Design Notebooks. 
Each period’s winner will be announced 
in the second following issue and pub- 
lished in the third or fourth following is- 
sue. 

$100 Annual Prize—At the end of each 
year the period winners will be rejudged 
and the year’s best awarded an additional 
$100 prize. 

How to Enter Contest—Any reader (ex- 
cept a McGraw-Hill employee) may sub- 
mit as many contest entries as he wishes. 
Acceptable material must be previously 
unpublished and should be short, prefer- 
ably not over 500 words, but illustrated if 
possible. Acceptable nonwinning articles 
will be published at space rates ($10 
minimum). 

Articles should interest chemical engi- 
neers in development, design or produc- 
tion. They may deal with useful methods, 
data, calculations. Address Plant & Proc- 
ess Design Notebooks, Chemical page 
ing, 330 W. 42 St., New York 36 i #1 





Temporary Dust Collector 
Saves Two Months’ Time 


THOMAS M. SHEETS 


Engineering Department 
Du Pont Co., Wilmington, Del. 


Sketched above is an easily as- 
sembled dust collector that we built 
for temporary use to avoid a two- 
months’ delay in getting a process 
going. Just before we were to start 
up a dry-pigment ball-milling 
operation, the vendor told us the 
collector on order would be unsatis- 
factory. The one we put together 
consisted of an old exhaust fan, 
motor, 55-gal. drums, wire-rein- 
forced fabric ducts and cotton bags. 
The collector: was installed in an 
unused area, with the bags held 
vertical by overhead ropes. 
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Molecular magic makes an old product better, a new product possible when you 


mix unagination with Alcoa Aluminas 


Industrial magic—the magic of molecular action—has made ALcoa® Aluminas one of today’s most rewarding product 
development materials. Ingredient, agent, reagent, catalyst or catalyst support, alumina in one of its varied types 
has sparked product and process development in industries ranging from ceramics to cosmetics, chemicals to paper, 
petroleum to rubber. The reason lies in the unique combination of physical, chemical, thermal and electrical properties 
which aluminas possess. And years of exploration have shown ALcoa the intriguing ways in which basic alumina 
molecules may be rearranged to provide crystal structures with the precise balance of properties needed by the 
individual user. Now it is possible to tailor the many types and grades of alumina to the exact needs of a specific 
product or process. Our White Data Sheets detail the prop- 

erties of each grade and type of ALcoA Alumina available ALCOA CHEMICALS 
to speed your own product development activity. For anf. Shain Werieeiaailansse castoussnaee sucks 
copy, write ALUMINUM CoMPANY OF AMERICA, 706-K Alcoa ~; “ALUMINUM COMPANY OF AMERICA 
Building, Pittsburgh 19, Pa. 

For finer products . . . let Alcoa add new dimension to your creative thinking! 
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Performance makes the world of difference 


CORROSION-RESISTANT 


Fig. 2453SG—Large Stainless Fig. 2433SS — Large Stainless Fig. 2309—Large Flush Bot- Fig. 2107 — Small Stainless 
Steel 0. S. & Y. Gate Valve for Steel Swing Check Valve for 150 tom Tank Valve for 150 W.P. Steel ‘“Y" Valve for 150 W.P. 
150 W.P. Fully guided solid W.P. Bolted flanged cap. In- Designed for fast draining. Flanged ends, but can be sup- 
wedge disc. Also available tegral seat. Teflon disc and re- Disc opens into tank. Also plied with screwed or socket 
with interchangeable split newable seat ring are available available with disc open- welding ends. Dimensions 
wedge disc — Fig. 2453DG. on special order and at extra price. ing into valve — Fig. 2310. conform to latest standards. 


To control the flow of corrosive fluids in the most severe others to handle the acids, alkalies, organic solvents, and 
services, Powell offers valves that have far greater corrosion, gases encountered in the Chemical and Process Industries. 
erosion, heat and wear resistance than ordinary valves. Just name your valve problem—Powell has the right valve 
Among the many metals and special alloys in which these to solve it. For complete information and literature, contact 
valves can be supplied are Stainless Steel, Nickel, Monel your Powell Valve distributor (there’s one in all major 
Metal*, Hastelloyt Alloys, Ni-resist*, Aluminum, and cities) or write directly to us. 


“Registered trade names of The International Nickel Company. tRegistered trade names of Haynes Stellite Company 


Powell... world’s largest family of valves 


THE WM. POWELL COMPANY ¢ DEPENDABLE VALVES SINCE 1846 ¢ CINCINNATI 22, OHIO 
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Performance makes the world of difference 


CORROSION-RESISTANT 


Fig. 2433SS Large Stainless 
Steel Swing Check Valve for 150 
W.P. Bolted flanged cap. In- 
tegral seat. Teflon disc and re- 
newable seat ring are available 
on special order and at extra price. 


Fig. 2453SG—Large Stainless 
Steel 0. S. & Y. Gate Valve for 
150 W.P. Fully guided solid 
wedge disc. Also available 
with interchangeable split 
wedge disc — Fig. 2453DG. 


To control the flow of corrosive fluids in the most severe 
/ Powell offers valves that have far greater corrosion, 
at and wear resistance than ordinary valves. 
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gases encountered in the Chemical and Process Industries. 


Just name your valve problem—Powell has the right valve 
to solve it. For complete information and literature, contact 
your Powell Valve distributor (there’s one in all major 
cities) or write directly to us. 
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Operation & Maintenance 


Personnel are probably the most important ingre- 
dient in any new plant startup. But where do you 
find suitable people? How can you most effectively 
use those people that you have and those you must 
add? How can you best train your newcomers? 
What steps can you take to prevent overstaffing? 


Some Thoughts on Staffing New Plants 


JACK H. RIDDLE 
El Paso Natural Gas Products Co. 


Much has been said and written about the mechanics of 
starting up a new plant, or a new operation in an existing 
plant, but there is comparatively little to be found about the 
problems of staffing a plant for startup. 

Staffing a plant is not an easy job. There are several groups 
of people to consider and the approaches to recruitment are 
different for all. You must also consider the requirements of 
the particular plant and the people that are actually available 
to you. 
> Select Top Management First—The sooner managerial staff 
positions are filled, the better future operations will be. And 
probably the two most important jobs that should be filled at 
the outset are the positions of plant superintendent and plant 
engineer—if maintenance is to be under the plant engineer. If 
maintenance is not to be under the plant engineer, then the 
maintenance superintendent should be appointed first. Other 
positions, such as assistant superintendent and plant or main- 
tenance engineer, as applicable, should be filled as soon as 
practicable. 

When staffing the new plant at the operating or waged levels, 
you should use company people wherever possible. Of course, if 
the new plant is some distance from existing company plants, 
there will be problems associated with moving the men and their 
families. But if assignment is based on ability rather than 
seniority, there may be sufficient incentive to balance these 
problems of moving. 

There must be quite extensive counseling of your employees 
at this stage of planning. Before moving to the new location, 
they should have a thorough knowledge of the local municipality, 
educational, sports and recreational facilities available, and, 
finally, climatic conditions to be expected. Each man must care- 
fully consider these facts and how they might apply to him and 
his family. He should also realize that if he moves to the new 
site, he will most probably lose his seniority rights at the old 
plant. 
> An Opportunity for Promotions—New plants also require 
filling of salaried positions. Full consideration should be given 
to company hourly people who might be able to fill these positions. 
Again, if possible, the company should make the assignments 
without regard to seniority. But, generally speaking, those most 
qualified will normally be those with greatest seniority. 

Those jobs and positions that cannot be filled with company 
personnel must be filled by outside hiring. 

There are many ways to contact outside people. The personnel 
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ENJAY BUTYL 


makes possible this new acid-proof hose 


THE LINER: When made of Buty] 
rubber, it offers high resistance to 
oxygen-containing hydrocarbons: 
alcohols, esters, ethers, and acetones 
and to phosphate esters, animal and 
vegetable oils. It is also resistant to 
most acids at room and elevated tem- 
peratures and many salt solutions 
up to 200°F. 


THE JACKET: Also fabricated from 


Butyl rubber for optimum resistance 
This 
tough, abrasion-resistant jacket pro- 


to acids and other chemicals. 


vides outstanding resistance to heat, 
ozone, weathering and moisture. Be- 
cause Butyl does things no other rub- 
ber can do, it improves many products. 
To find out more about this versatile 
rubber, contact the nearest Enjay 
office. Home Office: 15 West 51st 


EXCITING NEW PRODUCTS THROUGH PETRO-CHEMISTRY 


ENJAY CHEMICAL COMPANY 


A DIVISION OF HUMBLE OIL & REFINING COMPANY 
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Street, New York 19, N. Y. Other 
Offices: Akron * Boston * Charlotte 
Chicago * Detroit * Houston * Los 
Angeles * New Orleans ¢ Plain- 
field, N. J. * Tulsa 
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department should have a backlog of applications on 
hand. You should advertise in the local newspapers 
and other advertising media, such as professional 
journals. Outside people, however, should be carefully 
screened... Minimum educational standards, for 
instance, will automatically eliminate a large number 
of unsuitable applicants. 

You can staff the operating group in a new plant 
with people who have not had direct experience in the 
process. So long as minimum educational standards 
are met and an adequate training program set up, 
there will be no real difficulty in staffing with a group 
that can operate the plant at top efficiency. 

Other plant personnel, such as those in mainte- 
nance, safety, materials handling and all other aux- 
iliary occupations, should be selected in much the 
same manner as that outlined above. But there is 
another source of personnel we have not discussed— 
contract maintenance. 
>Use Contract Maintenance—In contract mainte- 
nance, certain plant functions are lumped together, 
labeled “maintenance” and contracted out to contract 
maintenance firms. These contractors, of whom there 
are many, will furnish services varying from many 
highly skilled engineers to a few laborers. 

Contract maintenance is a valuable adjunct to a 
plant startup. If you are not sure of the number of 
people needed for the operation, for the laboratory 
or for maintenance, contract maintenance can help. 
A contractor will furnish helpers for the uncertain 
positions, who can be used during and after the 
startup with a minimum of training. 

If after operating for some time, you find that you 
have surplus personnel you just let the contractor 
know that you no longer need them. What to do with 
them then becomes his problem, not yours. 

But if you find that the jobs need to be continued, 
you can hire the workers from the contractor. Norm- 
ally, such people are young and eager to go to work 
in a new plant. It is very easy to screen them and 
you have plenty of opportunity to watch them in 
action before offering a job. 
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Number of people required on the operating staff 
of ary plant depends on a number of factors. Some- 
times, safety dictates the needs. For instance, two 
men may be assigned to a shift, where one is enough 
to do the job, so as to provide help for each other in 
case of an emergency. Or the size of the entire staff 
may be based on the maximum requirements for 
handling a fire or major plant upset. 

Some people feel that the fire brigade should not 
be the responsibility of the operators since they will 
be busy with other duties during a fire or explosion. 
They will have to keep the process running, or shut it 
down as the situation may require. However, it might 
be possible to release certain employees for fire brigade 
duty while a few key personnel remain at their posts to 
handle essential operations. 

In many plants, the operators seem to spend a good 
deal of their time in the control room when they are 
not making their rounds in the plant. Should these 
people be asked to do janitorial work in that part of 
the plant to which they are assigned? Such work 
will keep them busy and perhaps help to instill a cer- 
tain pride in their plant. But some people feel that 
they are in the plant only to operate it. 
> Design for a Minimum Staff—The modern plant 
requires a minimum number of people to operate it 
when it is running correctly, but needs many people 
when something goes wrong. The operating staff 
should be reviewed during process and mechanical 
design, to determine the best balance between actual 
operating needs and emergency requirements. 

With the dependable instrumentation available to- 
day to the plant designer, there is no reason why the 
operating staff should not be kept to a minimum so 
that investment and/or production per man should 
be a maximum. 

In line with the advances in technology in newer 
plants, there should be more effort toward developing 
more technicians who would be paid blue/white collar 
wages to fill plant jobs. Plants are developing faster 
in technology than the technical ability of the people 
who run them on an hour-by-hour basis. During 
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design of the plant, you should also keep in mind the 
possibility that operations may become more and 
more automatic in the future. Consequently, operators 
should be developed who will be capable of handling 
the plant as it evolves. 

Do not overstaff in anticipation of large personnel 
requirements for the shakedown phase. It is easy to 
fill operator jobs, but later on, when you find that 
the jobs are surplus, it can be very difficult to dis- 
place the people filling them. Actually, the plant 
should be staffed to some level that is less than the 
minimum required for actual operation. A contractor 
can then supply any additional temporary personnel 
that might be required. 

Another group of people that you must consider 
during plant startup is first-line plant management. 
This group would include shift supervisors, process 
superintendents, area supervisors and other first-line 
supervisory personnel. 

Such personnel will be quite busy during the startup 
since they will have to learn more than anyone else 
in the plant, and in less time. You should use your 
engineers as area or unit supervisors during startup 
so that the permanent supervisors will be relieved of 
routine startup tasks and will be able to devote full 
time to plant design. 
>Get the Most from Your Engineers—We cannot 
overemphasize the importance of making optimum 
use of your engineering personnel during a plant 
startup. The advantages are many. The engineers 
gain a first-hand knowledge of the plant, get to know 
the contractor’s people, learn how to work with operat- 
ing personnel and gain supervisory experience. They 
also get to know the plant supervisory personnel and 
higher echelons of management, which may stand them 
in good stead later in their careers. 

Assigning your engineers as startup superin- 
tendents is an excellent way to increase their responsi- 
bilities and help them grow in their jobs. It is also a 
good way to assure liaison between company personnel 
and the contractor. 

If a process contractor is furnishing startup people, 
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he will normally assign a chief to each unit, to whom 
the shift process workers will report directly. The 
unit chief, in turn, will report directly to the startup 
process superintendent. In this situation, it often 
pays to assign a company engineer to share the respon- 
sibility of the unit startup, the company engineer 
reporting directly to a startup coordinator or the plant 
superintendent, as applicable. 

This arrangement results in a kind of committee 
management that can do more harm than good. How- 
ever, if the people concerned get along well together, 
this system can work very well. It provides a sort of 
check and balance between the company and the con- 
tractor. A good company engineer on the site, in the 
unit, can effectively evaluate all contractor actions and 
requests and make meaningful reports and recom- 
mendations on them to management. 

Engineers belong to the operations department dur- 
ing and immediately after the startup. No matter 
what their normal position is in the company, all 
their activities must be subordinated to the startup 
and, for a short period, they must consider themselves 
as part of operations and act accordingly. 

First-line supervisors should work with the con- 
tractor’s staff on the site so that they will be able to 
operate the plant effectively after the contractor turns 
it over to the company. Much time should be spent in 
discussion of expected problems in the plant, data 
that should be accumulated and both normal and 
emergency shutdown procedures. The contractor and 
company operating personnel should also discuss safety 
procedures applicable to the particular plant. These 
safety procedures, of course, would not supersede the 
company’s regular safety program. 
> Proper Training Is Essential—Now that we have 
given some thought to procurement of a staff for our 
new plant, let us talk about training. 

Everyone should continue to study throughout his 
productive life. This is as true for operators as it 
is for prefessional engineers. But where the profes- 
sional engineer requires little guidance and will be 
most likely self-starting and self-sustaining in his 
further pursuit of knowledge, the operator will need 
considerable help and guidance. When should the 
operators study? Should they attend classes after 
work or during working hours and how should a study 
program be initiated? 

My company recently began a training program for 
all operators. The program is entirely voluntary, no 
one is required to take the course. The course, which 
is concerned with the fundamentals of the process 
industry, is designed for shift workers only and is 
provided for their self-improvement. Classes are so 
arranged that the men may study on company time 
during their regular shift work. 

The first three study courses issued cover the 
following subjects: 

e Petroleum hydrocarbons, 
¢ Temperature and heat. 
¢ Transmission of heat. 

Our reasons for instituting this study program are 

many, but among the most important is the feeling 
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that adequate training increases the efficiency of the 
plant operators and leads to better over-all production. 
Also, this additional training will help to qualify 
these people for better jobs with greater authority 
within the company. 

Some people feel that there must be some immediate 
reward for devoting time and effort to such a vol- 
untary training program. They react with: “What’s 
in it for me?” In our case, successful completion 
of the course is entered in the personnel record. 
That is all. However, successful completion of any 
training courses offered will weigh heavily in the 
selection of people for staffing a new plant. Also, it 
is inevitable that completion of such courses will play 
a large part in any promotions from waged to salaried 
jobs. 
> Old People Teach New People—Company people 
brought into a new plant should already be trained and 
in a position to act as instructors while giving basic 
training to new people. The basic outlines of the 
course they might teach would be as follows: 

Classroom work should start with fundamentals 
such as basic mathematics, chemistry and physics. 
Such a basic course will serve to pinpoint those people 
who should either be released or given more basic 
training, as individual cases may dictate. But the 
main purpose of these basic studies is to provide a 
background for later, more advanced courses such as 
heat transfer. 

Later phases of training should be specific to the 
plant in which the operators will work. You should 
first cover plant layout, including a discussion of the 
“why” of such a layout. This is also a good time to 
discuss the economics of proper layout and design. 

From plant layout, you should go to discussion of 
the various processes involved in the plant. Basic 
fundamentals of these processes may be taught on a 
day-by-day basis, as they become necessary to the 
understanding of the plant. This portion of the train- 
ing should automatically cover raw materials, handling 
of intermediate products and, of course, finished 
products. 

While the various processes are being covered, the 
mechanical aspects of the plant should also be studied. 
The trainees should be instructed in the basics of heat 
exchange, furnace design, pumps, and other physical 
portions of the plant, as the need arises. 

Following these discussions on unit operations and 
processes, the particular equipment installed in the 
plant should be studied. While a good deal of infor- 
mation on equipment is available from manufacturers’ 
literature and technical manuals, field trips are also 
essential. 

By this time, field trips should supersede classroom 
work as the trainees become more and more involved 
in actual construction of the plant. The trainees 
should see and inspect, internally and externally, 
every piece of equipment. They should trace lines 
and know the location and purpose of all important 
valves. They should also know the name, number 
and purpose of all vessels, pumps, drives and heat 
exchangers. 
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Final formal work should include consideration of 
all offsite facilities such as tank farms, shipping and 
receiving facilities, cooling towers, boiler plants 
and other pertinent installations. 
> To Sum It All Up—In conclusion, we might make a 
few brief points concerning the sources of a new-plant 
staff and its training: 

1. Use your own people if possible. To be sure, 
there are plenty of good people available from any 
labor pool who will prove to be valuable employees 
after proper orientation and selection. But, if it is 
at all possible, it is still best to staff your new plant 
with people from your existing plants. 

2. Get the operating people in on the design and 
construction phases of the new plant. They will often 
have many good ideas that will save you money later 
during operation of the plant. 

3. Spend a lot of time training your operators with 
emphasis on fundamentals, mathematics, physics and 
chemistry. 

4. Plan your startup. 
all you can to stick to it. 

5. Use your engineers. It is a good opportunity for 
them to get to know the operators and the operations 
management people. If you are short on well-qualified 
operations people, assign the engineers to various 
portions of the new plant during startup. Give them 
responsibility and authority. 

6. Plan a formal training program for your 
operators. This program should be continuous, not 
confined only to the plant startup period. It should 
be designed to help prepare your people for later 
positions of authority in your company. 


Publish a schedule and do 
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You & Your Job 


Score Your Executive Attributes 


What attributes differentiate 
men in executive positions? 


Do they have specific habits, 
attitudes, personality traits? 


Can you aid your own progress 
as a manager or executive? 


RICHARD S. SCHULTZ Industrial Relations Methods, Inc. 


As a result of diverse consulting experience and 
research with business and industrial organizations, 
it’s now possible to give reasonably sound answers 
to the three questions listed above. 

In this article, we first present an executive quali- 
fication guide (what the man should bring to the job) 
and then a chart of essential attributes of a manager 
at work (how he should realistically perform on the 
job). 


What Are the Man Specifications? 


Men who attain executive positions today are likely 
to be members of a choice group. It’s estimated that 
out of 100 college graduates probably a range of from 
2 to 10, in any particular company, may be potential 
candidates for top-level executive positions. 





Diversified abilities and information demonstrated in 
dealing successfully with problems that involve basic 
ideas, people or business, such as: sales, accounting, 
purchasing, production, shipping, warehousing, mechan- 
ical, product research or development, special technology, 
administrative techniques, personnel and labor relations 
or general management situations. 


Personal relations aptitude. Includes such characteristics 
as: appearance, manner, energy, self-reliance, self-con- 
trol, initiative, persistence, enthusiasm, sense of humor, 
forcefulness, confidence, likes to make prompt decisions, 
“wears well” with people. 


Integrity and character consist of all those qualities 
about an individual and his background that determine 
dependability, honesty and trustworthiness. 


Mature ambition in terms of a sensible self-perspective. 
Background, experience and activity show a consistent 
effort by the individual: toward self-improvement and 


What the man must bring to the job 


To illustrate the qualification demands for man- 
agerial responsibility, a succinct list of nine major 
factors is given below as a special guide. 

These specifications are being used effectively by 
business firms today to appraise experienced or poten- 
tial executives under consideration for employment. 
The specifications provide a systematic guide for dis- 
tilling a miscellany of information about a man’s 
background, experience, ability, personality, motiva- 
tion and interest. 

Careful scrutiny of the guide further clarifies and 
substantiates the fact that successful executives or 
potential candidates are a distinct group of men. 
They can be identified with a reasonable degree of 
accuracy by appropriate use of the guide. 

Regardless of age or experience, such a “blueprint” 
or list of specifications can be helpful to an individual 
as a means for reviewing his own personal progress, 
development and improvement needs for executive 
responsibility. 


Attributes of Managers at Work 


If a man has been properly selected for an executive 
or managerial position, then what tangible charac- 
teristics can we notice by watching him at work? We’ve 
shown the answers in the form of a self-rating chart. 

In the chart on p. 132, we are focusing our attention 
on the “image” of the executive. He may be an 
“organization man” or an “entrepreneur” in the same 
or different companies. 

Each of the 20 attributes listed recurs in varying 
degree—either as an asset or a liability—-when ap- 
praising men at work in managerial positions or con- 





growth in accordance with his qualifications; he likes 
to assume varied or difficult responsibilities. 

Stable background, as reflected in family situation, home 
life, social-recreational activity and financial status. 
Communications skill, as revealed by effectiveness or 
persuasiveness in conveying ideas and information in 
personal contacts and in writing. 

Service attitude, as indicated by consistent effort to an- 
ticipate what needs to be done, helping others, prompt 
and diligent followup to assure success and good will. 
Success aptitude, as shown in past and present record of 
capacity to succeed and make progress in education, 
training, work and social-recreation-leadership activity. 
Managerial skill, as demonstrated by ability in analyzing, 
planning, organizing, controlling, improving, getting 
daily results, making effective decisions; and the 
strengthening of particular functions or operations in 
accordance with requirements for future company growth. 
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sidering them for appointment or promotion to other 
administrative positions. 

Essence of the technique, presented in the self-rating 
chart, is in its personal value to a man. The chart 
can be used as a realistic and thought-provoking guide 
by any individual, regardless of his level of experience 
or responsibility on the ladder of progress in manage- 
ment and leadership. After analyzing the test results, 





Essential attributes of managers at work 


the man can write his own prescription. He can plan 
to use his assets and overcome his liabilities. 

It’s apparent that a particular combination of these 
attributes may be more desirable for one man than 
for another. This is especially so when an executive 


STOP! To derive greatest benefit, take test below be- 
fore you turn the page. 





Check answers that reflect your present job performance ® Code 


. Goal directed. Job performance is guided by goals or objectives based on 


careful planning, schedules and budgets 
Discriminative action. 


(See No Doubtful 
Text) v Vv 





(m) [7 C) 


Continuously displays sound judgment by setting time 


priority or sequence on what needs to be done in attaining daily and 


long-term objectives. Knows how to keep a practical balance between 


important matters and the details 


Problem solver. Daily job tasks are regarded as ah opportunity for finding 
solutions to problems. Difficulties or obstacles affecting conditions of business, 
people and organization are merely the grist of personal challenge.............. . (m) 


Consistent action directed toward getting things done and 


Urgency drive. 
attaining measurable results, now—anot tomorrow 


. Policy-guided. Thinks and acts according to policy of company, rather than 


impulse or pressure. Plays according to the “script” 


Team worker. Achieves results by working cooperatively as part of the management 


team, not as a “prima donna” individualist 


. Sales minded. Habitually uses sincere persuasiveness and effective communications 


(spoken or written) in all contacts with people 


. Skillful delegator. 
people effectively 


. Time conscious. 


others you develop yourself 


. High motivation. 
capabilities, regardless of any immediate personal reward 


Progress attitude. Daily personal manner portrayed by optimism, enthusiasm, 
initiative, action, constructive thinking, cooperation, praise and encouragement 


Customarily acts as his own severest critic, and responsive to 


. Self-critical. 
constructive criticism and suggestions from others 


. Empathy. Sympathetic and receptive to viewpoint of others. Can easily place 


himself in the “other man’s shoes” 
. Sense of humor. Seldom loses perspective. 


into an emotional “hangover” 


. Growth minded. A strong desire expressed in steps taken to improve, — and 


grow with training, experience and responsibility 


Objective. Responds to facts and information impersonally and logically. ‘Avoids 


rationalization, wishful thinking, faulty personalized alibis 


19. Perspective. Without neglect of today, keeps tomorrow in sharp focus. Constructive 


and flexible imagination for future planning 


20. Result-getter. “Batting” average shows repeated record of successful performance 
measurable by profit-and-loss figures. Mere effort without result is regarded 


as a significant failure 


Decides what tasks can be assigned to others and uses 


Always regards own time and that of others as precious 
. Personnel developer. Helps others grow. Guided by idea that in developing 


Works hard to get results and opportunity to use fully his 


Avoids taking himself too seriously. 
Knows that a smile can help smooth daily friction and win cooperation 
. Emotionally resilient. Practices good self-control. Doesn't let worries develop 


O 
Oj 


(m) 


3 


(d) 
(a) 
(t) 
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For answers, see page 134, 
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Easy-mount design... only 4 bolts 


Morse E-D speed reducers lead in limit- 
less applications with utmost ease in 
mounting. The 4 holes form a perfect 
square concentric to the output shaft. 
Unlike most designs, Morse E-D speed 
reducers feature oversize bearings on 
wide centers . . . resulting in an overhung 
load capacity at the end of the output 
shaft equal to the torque capacity. 


Mounting versatility with the unit’s 
cast-in base makes Morse drives adapt- 
able to conveyors of all types, agitators, 
screw conveyors, machines, and for any 
other transmission of power where 
dependable speed reduction is specified. 


You'll find Morse “standard” drives 
ready for immediate delivery . . . often 
eliminate the problems of “specials.” 
Check with your Morse distributor, he’s 
listed in the Yellow Pages under ‘“‘Power 
Transmission,” or write Morse Chain 
Company, Dept.42-100,Ithaca, N. Y. for 
illustrated catalogs. In Canada: Morse 
Chain of Canada, Ltd., Simcoe, Ontario. 
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FAST off-the-shelf delivery 


MORSE EBERHARDT-DENVER 
CONVEYOR DRIVES 








x No design limitation . . . up, down, or 90° mounting 
* one-piece alloy cast iron housing * high torque 
capacity » single or double reduction gears * input 
ratings from .12 hp to 53.72 hp using double worm 
reduction or helical worm reduction * ratios from 5:1 
up to 3600:1— from stock at low factory prices. 


OVERHEAD ... . typical caterpillar SUB-FLOOR .. . for towline or 
or sprocket drives special equipment 





90° MOUNTING .. . for heavy-duty ERTICAL . . . base mounting for 
metal saws and machines power turntable machines 





SIDE MOUNTED .. . paint, pulp, HORIZONTAL . . . screw conveyors, 
liquid, or chemical agitators straight or angular mounts... an 
scores of standard or special uses. 








MORSE f 


A BORG-WARNER INDUSTRY 








—— ANSWEFS to checklist, p. 132, —ng 


Item 
No. stance) 


YOU & YOUR JOB... 


thinks of himself in relation to his organization, 
function and level of responsibility. 

A man can improve himself most readily by making 
fullest use of his most favorable attributes, rather 
than trying to superimpose qualities that do not mesh 
or fit his true self. And he should not mislead himself 
by thinking that he can change his basic personality. 

Essentially, a man should work diligently to acquire 


Fold page back for comparison 


Yes 


(Sub- Yes Attribute 


(Form) Group 


Mental 


Mental 


Mental 

Drive 

Attitude 
Temperament 


Temperament 


Skil 
Skill 


Attitude 

Drive 

Drive 

Mental 
Temperament 
Temperament 
Temperament 
Drive 

Mental 


Mental 


Meet the Author 


(or learn) the right combination of attributes that 
will assure his most effective performance in an execu- 
tive or leadership responsibility. 

The ultimate and practical answer as to success of 
a man in an executive or managerial position is judged 
by his effectiveness as an individual. American free 
enterprise relies on men who have substance as entre- 
preneurs, executives and leaders. 

To illustrate this in an emphatic way, note whether 
you have circled “Yes” in the self-rating chart on 
most of Items 2, 3, 11, 16, 18, 19 and 20. 

These attributes are the substance: discriminative 
action, problem solver, high motivation, emotionally 
resilient, objective, perspective and result-getter. They 
make an executive valuable to a company in terms 
of contribution to its success, growth and competitive 
survival. 

Now, review the remaining, 13 items. Observe how 
you checked them for yourself. These attributes 
portray merely the form or manner in which an exe- 
cutive works. Without the seven attributes of 
substance, we may have only a congenial, security- 
and comfort-seeking organization man. The form 
without the substance is what limits development of 
individual men and the success or growth of their 
companies. 

As a final suggestion about use of the self-rating 
chart, for personal development, you’ll note in front 
of the answer spaces the letters m, d,s, t anda. These 
identify attributes classified as: mental, drive, skill, 
temperament or attitude. By carefully examining the 
answers to each of the 20 items, a man should be able 
to decide wherein he has strength or need for 
improvement. 

It’s quite important to note that attributes of form 
may help a man obtain a position. But his length 
of service and value in a particular organization will 
ultimately be determined by his attributes of 
substance. 


and simplify methods and procedures 
for management of people. 

For more than 25 years, Dr. Schultz 
has been a management and personnel 
consultant to business and industrial 
organizations. He earned his Ph. D. at 
the University of Pennsylvania, and 
for 15 years was adjunct professor of 
management engineering at New 
York University’s graduate school of 
engineering. 

Your author has specialized in re- 
search and professional services for 
the chemical process industries includ- 
ing appraisal and aptitude-test tech- 
niques for selection of employees and 











RICHARD S. SCHULTZ is president 
of Industrial Relations Methods, Inc., 
New York, a professional consulting 
and research service that assists busi- 
ness and industry to design, install 


executive personnel. 

He holds memberships in the Amer- 
ican. Psychological Assn., American 
Management Assn., and the Industrial 
Relations Research Assn. 
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dewater up to— 


TONS OF SOLIDS / HOUR 


WHY is the Super Conejector superior to other types of 
centrifuges for certain types of solids dewatering? Why 
can many crystalline solids and fibrous pulps be dewatered 
at higher throughput rates, to desired dryness and particle 
size classification by the Sharples Super Conejector? 


The answers are simple and direct: 


First, because the Super Conejector, offers the unique 
combination of the separating action of high centrifugal 
force, the filtering action of a screen, and the solids meter- 


Sharples Centrifuges for Deliquefying Solids: 


withthe SHARPLES SUPER CONEJECTOR 


ing action of a screw conveyor—applied simultaneously to 
the slurry. 

Second, because specific process requirements can be 
met by varying screen size, rotational speed, etc. 

Third, because only Sharples has four sizes of Super 
Conejector from which to select the one best suited for 
your particular requirements. 

The Super Conejector fills an important spot in slurry 
processing and in many dewatering applications it offers 
unexcelled efficiency, capacity, and low cost. We'll gladly 
send you descriptive literature on the Super Conejector. 


Super Conejector . . . Super- D-Hydrator . . . Super-D-Canter . . . Fletcher Tornado and Suspended. 


SHAR PL EScorrorarion 


Centrifugal and Process Engineers 
2300 WESTMORELAND STREET / PHILADELPHIA 40, PENNSYLVANIA 
NEW YORK- PITTSBURGH« CLEVELAND«DETROIT+CHICAGO+ HOUSTON + SAN FRANCISCO+LOS ANGELES« ST. LOUIS+ ATLANTA 


Associated Companies 
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and Representatives 


throughout the World 








Corrosion Forum 


Moisture: Key to Bromine Corrosion 


Dry, bromine is harmless to many metals; but moisture 
turns it into a vigorous corrosive. For usual water con- 
tents, Monel, nickel, bronzes work fine. 


D. E. LAKE, A. A. GUNKLER, Bromine Sect., Dow Chemical Co., Midland, Mich. 


When completely dry, bromine is 
not corrosive to many nonferrous 
metals, including nickel, copper and 
magnesium (it is highly reactive, 
wet or dry, with aluminum). 
Commercial bromine is shipped 
with a water content below 20-30 
ppm. but bromine has an affinity 
for moisture and may pickup ad- 
ditional water if improperly han- 
dled. For instance, at room tem- 
perature bromine could reach 70 
ppm. of water if contacted with 
20% relative humidity air. This 


could rise to 300 ppm. if bromine 
is exposed to air having 80% rela- 
tive humidity. 

We have run experiments to 
determine how critical moisture 
content is for a range of metals. 
Tests were run in the laboratory 
in chambers where humidity was 
controlled with baths of sulfuric 
acid. Exposure was on three sam- 
ples: one totally immersed, one sus- 
pended through the bromine sur- 
face, the third merely exposed to 
bromine vapors. 


These alloys corrode swiftly in bromine—Fig. 1 © 


Corrosion, in. /yr.xl07> 
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23-Doy corrosion test 
In bromine at 21C. 
Humidity control, H2SO4 
























































30 


40 ‘50 


Woter in bromine, ppm. 


> Metal to Use—Metals considered 
generally satisfactory for liquid or 
vapor exposure include chemical 
lead, Ounce metal (85% Cu, 5% Zn, 
5% Pb, 5% Sn), Muntz metal, 
Monel, nickel. 
Corrosion rates look like this: in 
in./yr. <x 10° 
Water in 
Bromine, Ppm. 
7 57 
0.10 0.46 
0.04 1.32 
0.07 0.20 
0.05 0.83 
0.27 0.18 
2.86 66.80 
0.35 0.80 
0.79 1.39 
0.53 2.28 
1.67 3.64 
0.46 1.76 
0.05 0.45 


Monel, liquid Br..... 
Monel, vapor 

Nickel, liquid 

Nickel, vapor 

Al bronze, liquid 

Al bronze, vapor 
Muntz metal, liquid... 
Muntz metal, vapor... 
Chem. lead, liquid.... 
Chem. lead, vapor... . 
Ounce metal, liquid... 
Ounce metal, vapor... 


Except for Al bronze in the 
vapor, the metals listed are gener- 
ally superior to lead. The curves 
(left) give data for metals with 
less corrosion resistance than lead 
and are unsatisfactory for indus- 
trial uses. 

From our evaluation, the bronze 
group should find economical appli- 
cation in bromine service along 
with accepted nickel, Monel and 
lead. Both steel and stainless steel 
are unsatisfactory because of con- 
tamination and corrosion. 
> Coatings Form—In most cases, 
visible coatings form on the metal 
surfaces and resistance to attack 
seems to be related to the insol- 
ubility of these coatings in bro- 
mine. 

As would be expected with such 
film forming, initial corrosion may 
be considerably more severe than 
the long-period results may show. 
To check this, a 200-hr. exposure 
was conducted on nickel only. Fig. 
2 shows a comparison of a 200-hr. 
exposure with a 28-day test. As the 
curves indicate, in the commercial 
range of 20-30 ppm. water, initial 
corrosion should not be an impor- 
tant factor, 
> Impure Bromine—All tests were 
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HERE'S ONE THAT WORKS... 


every time—and for a long time 


You'll never break your back trying to turn this 
valve. The plug seals securely in a Teflon® sleeve. It 
won't stick or freeze—even after months in one posi- 
tion. It’s priced to replace ball valves, gate valves and 
lubricated plug valves wherever they are in use. 
Available in %4” through 6”, 150 and 300 psi, 
straightway and 3 way. Alloys include carbon steel, 
316 S.S., Durimet-20, Monel, Nickel, Chlorimet-2 
and Chlorimet-3. 
Write for your copy of Bulletin V/14. Serves the Process /ndustries 


THE DURIRON COMPANY, INC., Dayton, Ohio / Valves + Pumps + Filters + Process Equipment 





CORROSION FORUM... 


conducted on commercial bromine. 
Less pure bromine, containing or- 
ganic impurities, has produced ad- 
verse corrosion on nickel and Monel, 
particularly above 50 ppm. water. 
This is caused by a slow substitu- 
tion reaction of bromine for hydro- 
gen in the dissolved hydrocarbon 
with the liberation of HBr. Dis- 
solved water will then form a solu- 
tion with the acid. This solution, 
saturated with bromine, may sepa- 
rate on the bromine surface, caus- 
ing interface corrosion. 

Most of the materials found to 
have low corrosion rates in the 
laboratory tests have been used suc- 
cessfully for many years in plant 
applications involving commercial 
bromine. For instance: 


e Nickel-clad 2,400-gal. tank 
cars for liquid bromine in service 
for 10 yr. 

« Chemical-lead-lined 2,400- and 
4,000-gal. tank cars for liquid bro- 
mine in service for 9 yr. 

¢ Monel 10-gal. drums in con- 
tact with liquid bromine, 9 yr. 

e Nickel and Hastelloy C sub- 
merged bromine pumps, 10 yr. 

e Z-nickel bearings for nickel 
pumps, 10 yr. 

eLead and 
vaporizers, 15 yr. 

¢ Tungsten-carbide check valves 
in bromine diaphragm pumps, 8 yr. 

e Nickel and bronze valves for 
liquid bromine, 13 yr. 

¢ Tantalum for heating or cool- 
ing wet or dry bromine, 18 yr. 


nickel bromine 


Initial rates are not excessive on nickel—(Fig. 2) 


Corrosion, in./yr.X 1073 
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Humidity control, HaSO4 
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Woter in bromine, ppm. 


¢ Chemical-lead tanks for bro- 
mine storage, 27 yr. 

¢ Chemical-lead bonded to nickel 
pipe lines, 10 yr. 
>» Test Technique—In the labora- 
tory, water content of bromine was 
determined by infrared spectro- 
scopy. This technique is accurate 
to 0.5 ppm. water and gives a di- 
rect quantitative determination of 
water from 0 to 100 ppm. 

Previous to this test program, 
corrosion testing of metals in bro- 
mine has usually been limited to 
confined specimens in a sealed bro- 
mine sample. This technique has 
one big disadvantage: the bromine 
metal salts are frequently hydro- 
scopic and can greatly reduce the 
water content of large volumes of 
bromine. 

To overcome this problem, tests 
were conducted in chambers (desic- 
cators) where humidity was con- 
trolled with sulfuric acid. Expo- 
sures were made on three samples, 
each exposed to bromine in sepa- 
rate, open containers (liquid, 
vapor, liquid-vapor). 

Testing was at room tempera- 
ture (21-25C.) and weight loss was 
determined on totally exposed and 
vapor-exposed samples. No inter- 
face corrosion appears to take place 
on semi-immersed metal samples. 

All of the tests point up a very 
important principle in industrial 
use of bromine. It is vital that 
moist atmospheres be kept away 
from bromine. At high summer 
temperatures, bromine could be 
saturated with 300-400 ppm. water 
if improperly stored and would be 
highly corrosive. A bromine-water, 
two-phase system will attack most 
metals except tantalum. 

In most cases, the water content 
should be kept in the 20-30 ppm. 
range by a controlled dry atmos- 
phere. A number of commercial 
metals and alloys can be used with 
safety if this precaution is taken. 





New Electrode Spec 
Reduces Duplication 


Anyone who has used federal or 
military specifications for covered 
welding electrodes has _ probably 
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BONDSTRAND'~4 © "¥" 


An imaginative solution to ae 
your piping problems 


From Missile Research... 
A new product for process piping 


@ Twice as strong as steel 

@ 1/4 the weight of steel 

@ inherently resistant to chemicals 
which attack stainless steel 


Bondstrand is a corrosion-resistant, high strength, rigid pipe made of glass filaments 
bonded in chemically inert synthetic resins. It is capable of withstanding high pressure and 
the corrosive attack of many salt, acid, and alkaline solutions. The outside surface is 
equally resistant because the pipe is made entirely of corrosion-proof materials. 

No painting or maintenance is necessary. 


Bondstrand’s light weight and ease of assembly can save up to 50% of installation costs. 
Actual cost records of typical applications prove that the total installed cost averaged only 
1.3 times that of carbon steel pipe. By eliminating the corrosion problem and down time for 
replacement or repair, Bondstrand saves many times its slightly higher initial cost. 


Bondstrand is now available in sizes from 2” through 
8” with all necessary couplings and fittings. 
Larger sizes available on special order. 


Write for bulletin containing complete data, ~ 
including physical properties, chemical resistance, CORPORATION 
flow rates, and other design information. 
A Subsidiary of American Pipe and Construction Co. 


Dept. AJ 4809 Firestone Bivd., South Gate, California 


921 Pitner Ave., Evanston, III. © 360 Carnegie Ave., Kenilworth, N.J,-© 111 Colgate, Buffalo, N.Y. « 2404 Dennis St., Jacksonville, Fla. ¢ 6530 Supply Row, Houston, Tex. 
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realized that there are a great num- 
ber of,such specifications and a 
large amount of duplication: most 
specification authors, in many 
cases, use different words, but cover 
the same ground. The result is loss 
of valuable engineering time; users 
examine an unfamiliar specifica- 
tion, required for a particular job, 
only to find that it duplicates some- 
thing they’ve used before. 

This is all changed. After three 
years of study, there is now a single 
specification for covered welding 
electrodes. Issued by the Navy 
Bureau of Ships, it is called MIL- 
E-22200 (Ships), Military Specifi- 
cation Electrodes, Welding, Cov- 
ered; General Specification. 

The result of a study by a spe- 
cial committee of the arc welding 
section of the National Electrical 
Manufacturers Assn. (NEMA), the 


specification includes general re- 
quirements, quality assurance pro- 
visions, test procedures and de- 
livery instructions. 

In using MIL-E-22200, a one- or 
two-page document is usually all 
that’s needed to cover the unique 
properties of a particular electrode, 
instead of perhaps more than 20 or 
30 pages. 





Ni-Al Coating 
Resists Oxidation 


The National Bureau of Standards, 
in a program sponsored by Wright 
Air Development Center, has devel- 
oped a method for producing nickel- 
aluminum alloy coatings capable of 
protecting metals from oxidation at 
temperatures up to 1,850 F. The 








Confirm corrosion resistance of thick chromium plate 


Both laboratory and outdoor exposure tests prove that thicker chromium 
plate on steel or zine-die cast parts, with a suitable nickel undercoat, 
can remain free from corrosion for many years. This is a big improve- 
ment over standard chromium coatings used for many years in the auto- 
mobile industry, according to Edgar Seyb, research supervisor at Metal 
& Thermit’s electrochemical laboratory. Outdoor tests were run at Kure 
Beach, N. C. 








most durable coating was obtained 
by electroplating nickel over a base 
metal, then plating aluminum on 
the nickel. 

Although cast nickel-aluminum 
alloys have good corrosion-resist- 
ance to atmospheric exposure and 
maintain their hardness at elevated 
temperatures, their brittleness pre- 
vents them from being fabricated 
into intricately shaped components. 
However, by using the alloy as a 
coating and electroplating it on 
more ductile metals, an effective 
corrosion-resistant material can be 
obtained. 

In an attempt to find suitable 
plating conditions for producing a 
smooth, oxidation-resistant nickel- 
aluminum coating, D. E. Couch and 
J. H. Connor of the Bureau’s elec- 
trodeposition laboratory studied 
aluminum plating baths prepared 
from either organic solvents or 
fused salts. 

The most satisfactory procedure 
consisted in electrodepositing 
nickel from a Watts bath (mixed 
chloride-sulfate) and then electro- 
plating aluminum on the nickel 
layer. The aluminum was deposited 
from a fused-salt solution contain- 
ing a mixture of potassium chlo- 
ride, sodium chloride, and cryolite 
(sodium aluminum fluoride) at 
1,300 F. At this temperature, alumi- 
num diffuses into the nickel layer, 
as it deposits, thus forming the 
alloy. 

Steel specimens coated with the 
aluminum-nickel alloy were tested 
in salt-sprays, in outdoor exposure, 
and in air at elevated temperatures. 
In air at 1,000 and 1,850 F., the al- 
loy coatings oxidized at one-tenth 
the rate of nickel coatings of com- 
parable thickness. In salt-spray 
tests, panels plated from the cryo- 
lite bath proved to be the most dur- 
able. In fact, steel panels coated 
with 0.002-in. nickel and 0.0005- 
in. aluminum withstood 300 hr. in 
salt-spray tests before showing 
rust. Also, rapid thermal cycling 
of these panels between room tem- 
perature and 1,800 F. did not affect 
their corrosion resistance. 

Coatings were more resistant 
when the aluminum thickness was 
less than 50% of the total coating 
thickness. 


October 31, 1960—CuemicaL ENGINEERING 





Braided packing of 
new TEFLON TFE FIBER 


pays for itself in 8 days, saves $50.88 replacements costs 


In a centrifugal pump handling molten urea TOTAL PACKING 
at 130°C., braided packing of new Du Pont ; 

“Teflon” * TFE fiber impregnated at least COSTS AFTER 34 DAYS’ SERVICE 
35% by weight with “Teflon” TFE sus- 

pensoid, gave 34 days’ service. Previous Fe ‘ . 
packing of asbestos/graphite had to be re- sees ewer asbestos/graphite 
placed 7 times during the same period. 13.92 $64.80 


Although the initial cost of the “Teflon” 
fiber packing was higher, it paid for itself yy 
in 8 days—saved $50.88 in replacement 
costs; in a year savings should be $305.70! //, 
7 


Tough, money-saving, “Teflon” fiber /j 
gives you these unique properties: chem- REPACKINGS 
ical inertness—it withstands even boiling y) $56.70 





aqua regia; high strength—compressive 
strength of 60,000 psi, tensile strength of 
50,000 psi; low coefficient of friction—0.02! 
——the lowest of any known solid! 

Here’s how packings of ‘Teflon’ fiber 
benefit you: (1) You can lengthen the life 
of valve and pump packings in your present , 
process — have less machine downtime. (2) INITIAL PACK 
There’s less shaft scoring than with standard $8.10 
packing. (3) You can save on repacking 
costs—in both special and standard types 
of service. 

“Teflon” is Du Pont’s registered trademark for its TFE- For a free sample and more information about braided 
fluorocarbon fiber. packing of new Du Pont “Teflon” TFE fiber—its properties 
and applications—fill out, clip and mail the coupon below. 


i I l 
E. I. du Pont de Nemours & Co. (Inc.) 
TFE Fi BER Textile Fibers Department, 31K1 Centre Road Building, Wilmington 98, Delaware 


! 

I 

| Please send me my free sample of braided fiber packing of Du Pont “Teflon” and new 
! 

| Name. Position 

| Firm 

Address 

I 




















folder. I am interested in using this new packing material for 
REG. U.S. PaT.OFF 





—-——-——-————~—__! 





BETTER THINGS FOR BETTER LIVING 
... THROUGH CHEMISTRY gE TEE cons Seeger 
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Announcing... 


A TECHNICAL CONFERENCE ON 


Under the joint sponsorship of 


MIDWEST RESEARCH INSTITUTE and Chemical Engineering 


Hotel Muehlebach, Kansas City, Mo. 


Challenging, loaded with potential and, 
more often than not, darned troublesome. 
That’s how most chemical engineers in in- 
dustry are apt to describe the host of new, 
complex mathematical, physical, chemical 
and engineering techniques and knowledge 
spawned by our swiftly advancing technol- 
ogy. 

Reason: Though sure to make chemical 
engineers more effective operatives, these 
techniques weren’t in the curricula when 
most of today’s practicing engineers were 
in school. Thus, they now must be learned 
in the rough and tumble of everyday engi- 
neering practice. 

Recognizing this situation, CHEMICAL 
ENGINEERING has teamed with the Midwest 
Research Institute to present a two-day con- 
ference on key aspects of “The New Chem- 
ical Engineering.” This pioneering meeting 
will present to practicing engineers ten es- 
pecially prepared technical papers covering 
the new chemistry, the new mathematics 
and the new tools of the engineer. 

To make all four sessions of maximum 
value to participants, each attendee will 
receive a complete set of preprints of these 
papers and ample time for questions and 
discussion has been allowed. No simultane- 
ous sessions, which compete for attendees’ 
interest and attention, will be held. 

One paper on chemistry and one on math- 
ematics will survey and review aspects of 
each discipline that are, or soon will be, im- 
portant to the chemical engineer. Other pa- 
pers in the initial-day meetings emphasize 
significant specifics in both chemistry and 
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November 29 and 30, 1960 


math. Solid-state chemistry, an area of 
considerable recent technical innovation, 
will be covered in the session on ‘The New 
Chemistry.” Mathematics of control loops 
and numerical analysis will be featured 
when the conference explores “The New 
Mathematics” in depth. 

In the two final-day sessions on “The 
New Tools of the Engineer,’ systems engi- 
neering, process kinetics, information re- 
trieval, process statistics and operations 
research will be handled by experts. 

Attesting to the caliber of the authors is 
the fact that two of them have been named 
as Schoch Lecturers, an honor shared by 
only five outstanding chemical engineers. 

Keynote speaker at the conference will 
be S. D. Kirkpatrick, consulting editor of 
the McGraw-Hill series of chemical engi- 
neering texts and former editorial director 
of CHEMICAL ENGINEERING and Chemical 
Week. Featured speaker at the conference 
banquet will be Vice-Admiral W. F. Raborn, 
who heads the Navy’s Polaris missile pro- 
gram. Admiral Raborn will speak on this 
extremely successful technological achieve- 
ment, illustrated with a sound movie and 
slides. 

Fee for this important and timely con- 
ference of $50 ($45 for those who preregis- 
ter by November 21) covers attendance at 
the four technical sessions, two lunches, a 
cocktail party, the banquet and a tour of 
Midwest Research Institute facilities. Each 
registrant will also be supplied with a set of 
preprints of the ten technical papers in a 
souvenir briefcase. 
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THE NEW CHEMICAL ENGINEERING 


The Program For The Conference 


(Registration desk open from 6 PM, November 28 to 4 PM, November 30) 


Tuesday, November 29 
9:30 AM, First Session 


Welcome, M. H. Thornton, Midwest Re- 
search Institute 
Keynote Speech, S. D. Kirkpatrick, Mc- 
Graw-Hill Book Co. 
The New Chemistry 
Survey of the New Chemistry, Nor- 
man Hackerman, Univ. of Texas 
Solid State Chemistry, Rowland 
Johnson, Texas Instruments Inc. 


12:15 PM, Lunch 
1:45 PM, Second Session 
The New Mathematics 
New Uses for Mathematics, J. S. 
Dahler, Univ. of Minnesota 
Mathematics of Control Loops, T. J. 
Williams, Monsanto Chemical Co. 


Numerical Analysis, Yudell Luke, 
Midwest Research Institute 


6:15 PM, Reception and Cocktail Party 
7:00 PM, Banquet 


C. N. Kimball, president, MRI, presid- 
ing. Vice-Admiral W. F. Raborn, 
U.S.N., speaker. 


Wednesday, November 30 
9:00 AM, Third Session 


New Tools of the Engineer — I 
Systems Engineering, T. C. Wherry, 
Phillips Petroleum Co. 
Process Kinetics, Henry 
Univ. of Utah 
Information Retrieval, J. W. Perry, 
Univ. of Arizona 


Eyring, 


12:00, Lunch 
1:30 PM, Fourth Session 


New Tools of the Engineer — II 
Process Statistics, T. L. Koehler, 
American Cyanamid Co. 
Operations Research, J. C. Hetrick, 
Arthur D. Little, Inc. 


4:00 PM, Guided Tour of Midwest Research In- 
stitute (Buses leave hotel). 


5:00 PM, Tour Ends, guests returned to hotel. 


Conference fee is $50. However, your advance registration, postmarked no 
later than November 21, entitles you to a 10% reduction in exchange for 
your help in anticipating accommodations required. For registration infor- 
mation and hotel reservations write to B. C. Shaw, Midwest Research Insti- 
tute, 425 Volker Blvd., Kansas City 10, Mo. 
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PROBLEM: 


to cut costs and gain 
floor space in flour 
handling operations 


SOLUTION: 


SPROUT-WALDRON 
PNEUMATIC 
SYSTEM 


In addition to the stand- 
ard savings of 12¢ per bag 
which automatically ap- 
plies when you shift from 
bag to bulk flour, Chef 
Boy-Ar-Dee, Milton, Penn., 
gained these advantages 
with the Sprout-Waldron 
pneumatic system: 


1. Faster handling 

2. Lower operating costs 

3. Simplified maintenance 

4. 10,000 square feet of 
floor area 

5. Improved housekeeping 


The system picks up from 
rail cars and delivers the 
flour to storage at rates of 
20 tons per hour. It then 
transfers it 600-700 ft. to 
plant bins at rates of 6000 
pounds per hour. Heat ex- 
changers incorporated in 
the system keep the flour 
at proper blending tem- 
perature at all times. 


For the full story of sav- 
ings at Chef Boy-Ar-Dee 
request Bulletin 1-54. 


PROBLEM: 


to fiberize asbestos 
faster and more 
economically 


SOLUTION: 


SPROUT-WALDRON 
ATTRITION MILL 


Equipment for fiberizing 

and blending milled asbes- 

tos at. Garlock Packing 

Company, Palmyra, N. Y. 

included a roll crusher, a 

vertical opener, and a wil- 

low used in conjunction 

with a ceiling condenser. 

These were replaced with a 

Sprout-Waldron 36” single 

runner attrition mill. 

The following advantages 

have been noted: 

1. Fiberizing and blending 
have been improved 

2. Production rate has 
been increased 

3. Waste has been reduced 

4. Maintenance costs have 
been cut 

5. Operating cost is down 


In addition to these advan- 
tages, the attrition mill re- 
sults in a more compact, 
space saving installation. 
For details on the Sprout- 
Waldron line of single run- 
ner attrition mills, ask for 
Bulletin 143. 


5 J SPROUT,WALDRON & C0.,INC. 


MUNCY, PENNSYLVANIA 


Size Reduction « Size Classification + Mixing & Blending 


SINCE 1866 
COP/106 


Bulk Materials Handling « Pelleting & Densifying 





CPi NEWS BRIEFS... 
(Continued from page 58) 


Texaco Inc. recently installed an 
air preheater, having 5,800 sq. ft. 
of heating surface, on a crude still 
at the firm’s Lockport, II1., refinery. 
The new unit, shown being posi- 
tioned above, receives furnace ex- 
haust gases at 1,000 F. and heats 
incoming air from 50 to 754 F. It 
was manufactured by Air Pre- 
heater Corp., New York. 


Shell Chemical Co. plans to build 
a multimillion-dollar polyisoprene 
plant near Marietta, Ohio. Design 
capacity will be 80 million lb./yr., 
bringing the company’s total poly- 
isoprene capacity to 120 million lb./ 
yr. (Shell is currently expanding its 
polyisoprene level at Torrance, 
Calif., to 40 million lb./yr.) Petro- 
leum-derived feedstocks for the 
Marietta installation will come 
from Shell Oil’s refinery at Wood 
River, Ill. Due to be on stream late 
next year, the new facility will be 
constructed by C. F. Braun Co., 
Alhambra, Calif., and Ralph M. 
Parsons Co., Los Angeles. 


Halifax Paper Co., Roanoke Rap- 
ids, N. C., announces a $1.75-mil- 
lion program to expand pulp pro- 
duction. Present capacity is 740 
tons/day; expanded capacity will 
be 800 tons/day, and the new fa- 
cilities will also permit Halifax to 
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pulp hardwood and pine at the 
same time. Plant additions will 
include two digesters, a blow tank, 
a two-stage pulp washer, a lime 
kiln and other equipment. 


Mid-America Pipeline Co., Tulsa, 
Okla., plans to construct a $21- 
million condensate pipeline next 
year between Superior, Wis., and 
Chicago. The 10-in., 405-mi. line 
will connect with the existing In- 
ter-Provincial Pipeline System in 
Alberta, Canada, and also with 
gathering systems now being de- 
veloped, to carry natural gas con- 
densates into the Chicago area. 
Initial daily capacity will be 26,000 
bbl. 


Texas Eastern Transmission Corp., 
Houston, is also expanding its 
pipeline system. Company plans to 
increase its daily delivery capacity 
for current customers by about 150 
million cu. ft. Half the new ca- 
pacity is to be added in 1961 and 
the rest in 1962, for a total cost of 
about $70 million. Gas supply to 
make up the new capacity will 
come mainly from an undisclosed 
pipeline supplier in northern Lou- 
isiana. 


Raybestos-Manhattan, Inc., Man- 
heim, Pa., recently held open house 
for its new Pacific Coast Div. plant 
at Fullerton, Calif. Facility, shown 
above, contains 25,000 sq. ft. of 
manufacturing space. It replaces 
a former plant operated at Para- 
mount, Calif., and gives the firm 
enlarged facilities for turning out 
plastics products made from Teflon 
and Kel-F. (Teflon is a line of 
Du Pont fluorinated ethylenes; 
Kel-F is a line of fluorocarbons 
produced by Minnesota Mining & 
Mfg. Co.) 


The Philip Carey Mfg. Co. is in- 
stalling facilities at its Lockland, 





ROCKWELL: NORDSTROM 


al coated valves 


spect 


Get this NEW BOOKLET on 
ROCKWELL—NORDSTROM 
Valves with Teflon Coated Plugs 


Rockwell-Nordstrom standard pattern valves with 
Teflon coated plugs are now available for use where 
infrequent or inadequate plug valve lubrication might 
be expected. The coating of tough Teflon gives added 
lubricity to the plug for longer 
valve life and easier operation. 
For complete information on 
Teflon, as well as corrosion re- 
sisting K-51 (Penton) and 
Kanigen coatings, write for the 
new booklet on special coated 
valves to: Rockwell Manu- 
facturing Co., Pittsburgh 8, 
Pa. Canadian Valve Licensee: 
Peacock Brothers Limited. 


ROCKWELL- Nordstrom VALVES 


another fine product by 


ROCKWELL 
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120 GRAINS CUT TO 45 


IN 200,000 cfm OF AIR 


WITH 85° TOWER WATER 


Surface 


Without Kathabar, this job would have taken 1800 tons 
of refrigeration, at about 35F and reheating air from 
about 45F to 98F! With Kathabar the job took 63 hp 
instead of 2000. Ask the men who have seen Kathabar 
Type C units serve for years with practically no main- 
tenance. Write for specific information. 


SURFACE COMBUSTION 

r 
Division of Midland-Ross Corporation ER 
2380 Dorr St., Toledo 1, Ohio 


Send facts on Kathabar systems for the following application: 


name and title 


company....... 


street... 


ty... 
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CPI NEWS BRIEFS... 


Ohio, plant to double manufactur- 
ing capacity for the firm’s in- 
dustrial heat-insulation material, 
known as Careytemp. Expanded 
plant will be in operation early 
next year. 


Shell Oil Co. has placed a new 
hydrotreating unit on stream at 
the firm’s refinery in Houston. Fa- 
cility has a capacity of 6,500 bbl./ 
day, removes sulfur and other im- 
purities from low- and high-vis- 
cosity-index lube stocks and from 
transformer oils. 


Sunray Mid-Continent Oil Co.’s 
subsidiary, DX Sunray, has placed 
a $7-million wax plant on stream 
at its Tulsa, Okla., refinery. Hav- 
ing an annual capacity of over 100 
million lb. paraffin and microcrys- 
talline grades, the facility is said 
to make Sunray Mid-Continent the 
world’s third-largest producer of 
petroleum waxes. 


Consolidated Water Power & Pa- 
per Co., Wisconsin Rapids, Wis., is 
spending $8 million to expand its 
production of enamel paper. Most 
of the money will be spent at the 
firm’s Wisconsin River Div. plant 
at Whiting, Wis., where a new 
25,000-ton paper machine is to be 
installed. The new machine will 
give Consolidated a total capacity 
of 300,000 tons/yr. enamel paper. 


Offices 


Fluorocarbon Co., a Southern Cali- 
fornia producer of fluorocarbon 
plastics, has moved its entire Ful- 
lerton plant to new, larger quar- 
ters at Anaheim. The new facility 
houses the firm’s administrative, 
sales and engineering offices as 
well as the production department. 


W. F. Fancourt Co., a chemical 
manufacturing firm, has bought a 
10-acre tract at Greensboro, N. C., 
and will move its headquarters 
there. Now located in Philadel- 
phia, the company will construct 
a three-story building to house 
main offices, laboratories and man- 
ufacturing facilities on the new 


October 31, 1960—Cuemicat ENGINEERING 





Step 1. Counter-flowing anhydrous HF reacts with crude 
UO: in two series-connected Inconel fluid-bed reactors to form 
UF.. Inconel* nickel-chromium alloy resists HF and volatile 


fluorides at 900°-1100°F, also promotes fast heat transfer. 


bso ” | 
Step 2. UF, is treated with F. to form UF». The reaction at 
800-1000°F is fast and exothermic, Monel* nickel-copper alloy 
fins and wall surfaces help keep temperatures down. Its strength 
and resistance to Fz and UF, are high. 





Step 3. Crude UF, trapped cold, is vaporized and fed to 
fractional distillation unit (low boiler shown) where it is puri- 
fied, condensed and packed in ten ton product cylinders. Exten- 
sive pilot plant tests led to the specification of Monel alloy. 





~ 


Step 4. Almost 100% recovery of Uranium is obtained by 
recovering and processing residue UF, in the conventional Monel 
refluorination system shown here in part. Both Monel and 
Inconel alloys are readily welded and fabricated. 


In production of pure uranium hexafluoride: 


Nickel alloys resist attack 
by HF and FE at 1000°F and up 


Uranium ore concentrates from many of the domestic 
mills in the Colorado plateau area are converted to 
uranium hexafluoride in this plant. It is owned and 
operated by Allied Chemical Corporation’s General 
Chemical Division. The new process employed was 
specially developed by Allied e1igineers. 

Allied processes ore concentrates directly to UF, by 
successive reduction, hydrofluorination, and fluorina- 
tion. Inconel nickel-chromium alloy is used for the 
hydrofluorinators because of its superior resistance to 
HF, mechanical properties at 900-1100°F, and heat 
transfer. Equipment handling fluorine in the fluorina- 
tion of UF, is made of Monel nickel-copper alloy. It 
has excellent resistance to fluorine at 800-1000°F, 
good heat transfer, and satisfactory strength. 


4~ 
INCO, ALLOY 


TRADE MARE 
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This UF, plant at Metropolis, Illinois can annually 
handle uranium ore concentrates containing up to 
5000 tons of U3;QOx,. Its yield, when converted to 
uranium fuel, is sufficient to produce almost twice as 
much heat potential as in all coal burned in U.S. power 
plants during 1958. 


*Inco trademark 





Documentation for the use of Monel and Inconel 
alloys in handling fluorine and its compounds can 
be obtained easily. Write for our 24-page booklet, 
“Handling Fluorine and Fluorine Compounds.” 











HUNTINGTON ALLOY PRODUCTS DIVISION 


The International Nickel Company, Inc. 
Huntington 17, West Virginia 


PRODUCTS 




















Problem: How to get away from costly, special alloy gate valves 
in handling corrosive fluids and still have long, trouble-free 
valve life. 


Answer + For pressures up to 150 pounds and temperatures to 
180° use Darling iron body gate valves with the permanently 
bonded hard rubber lining. They're giving outstanding service 
in job after job. Moreover, they have the Darling fully revolving 
double disc parallel seat feature that multiplies disc and seat life 
and assures tight closure longer . . . much longer! 


Write for complete information on these exceptional rubber 
lined valves . . . or for data on other Darling gate valves including 
the range of alloys, types and constructions 
for ordinary or special services. 





c= 
DARLING VALVE & MANUFACTURING CO. |) git 


Williamsport 3, Pa. 


Manufactured in Canada by 
Sandilands Valve Manufacturing Co., Ltd., Galt 19, Ont. 


DARLING 


VALVES 
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CPI NEWS BRIEFS... 


site, and hopes to complete the 
changeover by next summer. 


Midwest Piping Co., St. Louis, has 
opened a sales office in Pittsburgh. 
It will be headquarters for the 
sales territory that includes west- 
ern Pennsylvania, West Virginia 
and southeastern Ohio. 


Parke, Davis & Co. is erecting a 
distribution building at Memphis, 
Tenn., which will handle the firm’s 
entire line of pharmaceuticals and 
other products for sales in north- 
ern Alabama and Mississippi, as 
well as most of Arkansas and Ten- 
nessee. The facility is due to be 
completed early next year. 

Parke, Davis also completed a 
new distribution center at Dallas 
recently. It serves northern Texas, 
southern Oklahoma and eastern 
New Mexico. 


Companies 


Wallace & Tiernan, Inc., Belleville, 
N. J., and R. J. Strasenburgh Co., 
Rochester, N. Y., have announced 
a merger agreement. Boards of di- 
rectors of both companies have 
approved the move, which is sub- 
ject to ratification by stockhold- 
ers. Plans call for Strasenburgh 
to retain its own name while op- 
erating as a division of Wallace & 
Tiernan. Both firms are in the 
pharmaceutical field; Wallace & 
Tiernan also makes chemicals, in- 
struments and mechanical equip- 
ment. 


Crucible Steel Co. of America, 
Pittsburgh, has purchased 
(through its wholly owned sub- 
sidiary, World Crucible Ltd.) 75% 
ownership of the Fonderie Ac- 
ciaierie Milanesi Vanzetti, Sp. A. 
of Milan, Italy, a producer of spe- 
cial steels. Move enables Crucible 
to enter and participate in the 
European Common Market. 


Aerojet-General Corp., subsidiary 
of General Tire & Rubber Co., has 
bought a controlling interest in 
Space Electronics Corp, Glendale, 
Calif. Space Electronics conducts 





ARMCO streets / 10 chemical processing equipment 


Eliminate This Corrosion Problem at Least Cost 
With Armco ELC Stainless Steels 


eS 
+ 


Intergranular corrosion that results from harmful carbide 
precipitation during welding of stainless can be controlled by 
several methods. But the most practical and the lowest in 
cost is the use of Armco 304L, 316L or 317L Stainless Steel. 

Their extra-low carbon content, 0.03% maximum, eliminates 
corrosion-inducing carbide precipitation that results when 
welded equipment is made of regular stainless grades. Provided 
operating temperatures are below 800 F, there is no need to 
use expensive stabilized grades or go to the trouble and 
expense of annealing welded structures. 

In addition, the Armco ELC grades make it possible to assemble 
or repair equipment in the field by welding. You not only can 
reduce first costs but keep maintenance expense at a minimum. 

For maximum economy, use Armco Extra-Low Carbon Stainless 
Steels for welded equipment that operates at 800 F and below. 

Let us send you more information on these Armco Stainless Steels and 
their cost-reducing use in chemical plants. Just write us or 

contact your Distributor of Armco Stainless Steel. 

Armco Steel Corporation, 2970 Curtis Street, Middletown, Ohio. 


Photomicrographic cross-section of a weld in regular Type 302 stainless 
steel. Weld was exposed to a severely corrosive medium to show weld area 
subject to carbide precipitation and subsequent intergranular corrosion. 


ARMCO STEEL 


Armco Division * Sheffield Division * The National Supply Company + Armco Drainage & 
Metal Products, Inc. * The Armco International Corporation * Union Wire Rope Corporation 
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NEWS ABOUT SCALES 


How did this team 
solve an age-old 


weighing problem ? 


Since 5,000 B.C. men have been trying 
to devise a pivot balance that would be 
highly sensistive yet remain accurate. 
The breakthrough came in 1956 when 
the United States issued a patent for a 
“Thayer Flexure Plate” Leverage Sys- 
tem. A team of engineers and business- 
men, aware of industrys great 
cumulative loss of materials in weighing 
operations, had invented a revolutionary 
new scale. 

Knife-edged pivots that progressively 
wear and change were replaced by 











Thayer Flexure Plates that move only 
.001”, yet accurately reflect the minutest 
changes in weight. This firmly joined 
lever withstands shocks and vibrations 
indefinitely. Dirt and dust are no longer 
a problem. Thayer guarantees this lever- 
age system accurate for the life of the 
scale. 


How Can It Save You Money 

Year After Year? 

Working in conjunction with straight 
electrical controls, it forms the most 
reliable, low maintenance system ever 
devised to control processing or mate- 
rials handling by weight. Literature on 
its application to filling, batching anc 
checkweighing operations is available 
on request. 


THAYER SCALE 


AUTOWEIGHTION SYSTEMS FOR FILLING 
BATCHING AND CHECKWEIGHING 


THAYER SCALE CORP. 


THAYER PARK 


PEMBROKE, MASS 


A Subsidiary of SUNDSTRAND CORPORATION 


| 


CPI NEWS BRIEFS... 


mainly missile and space research 
for the government. Purchase 
price was said to be $1.08 million 
in cash. 


National Gypsum Co., Buffalo, has 
acquired Allentown Portland 
Cement Co., Allentown, Pa., 
through an agreement involving 
National stock valued at over $31 
million. Move adds three plants 
to National’s network of facilities, 
boosts the firm’s cement capacity 
by about 38% to 16.5 million bbl./ 
yr. 


TRW Computers Co. has been an- 
nounced as the new name for The 
Thompson - Ramo - Wooldridge 
Products Co. The firm will con- 
tinue to function as computer divi- 
sion of Thompson Ramo Wool- 
dridge Inc., and headquarters will 
remain in Beverly Hills, Calif. 


Baldwin-Montrose Chemical Co. is 
to be the name of a new corpora- 
tion that will be formed if current 
negotiations are completed for a 
three-way merger of Montrose 
Chemical Co., Newark, N. J., Bald- 
win Rubber Co., Pontiac, Mich., 
and Centlivre Brewing Corp., Ft. 
Wayne, Ind. 


Northern Propane Gas Co. is a 
new, wholly owned subsidiary of 
Northern Natural Gas Co., Omaha, 
Nebr. It will develop retail pro- 
pane markets in the Northern 
Plains area. As a first step, the 
new subsidiary has purchased 
Blaugas Co., Omaha, and Cygas 
Corp., which has facilities in 
Neligh, Nebr., and Sargent Bluffs, 
Iowa. 


International 


Canada: Canadian Forest Prod- 
ucts Ltd. will build a $50-million 
pulp and wood products operation 
in northern Alberta, supplement- 
ing facilities that the firm now 
operates in British Columbia. 


France: Esso Standard S.A.F. 
plans construction of a hydrogena- 
tion unit and an aromatics plant 
for its refinery at Port Jerome, 
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... WITH EVERY SWENSON INSTALLATION! 


You buy more than precisely fabricated metal whenever you invest in 
a Swenson Evaporator, Crystallizer, Dryer, Filter or Pulp Washer. You 
also purchase the close, personal interest of your Swenson engineer. 


Swenson engineering integrity demands meticulous preliminary plan- 
ning, insists on pre-installation testing and oversees every phase of in- 
stallation. Your Swenson engineer makes post-installation checks, too, 
assuring the continuous control of processing-and production that has 
made “‘Swenson”’ synonymous with profitable, trouble-free operation. 


For experienced consultation—and accurate cost studies—you’ll 
find a Swenson engineer at the other end of your phone. 


SOMETHING YOU CAN USE! 
Ask for Bulletin SW 205—FORCED CIRCULATION 
EVAPORATORS—eight-page treatise on salting 
and non-salting types, single and multiple effects. 
Swenson Evaporator Company, 15669 Lathrop Ave.. 
Harvey, I/linois. In Canada: p gace 
Whiting Corporation (Canada) 

Ltd., 350 Alexander Street, 


Welland, Ontario, Canada. 


PROVED ENGINEERING FOR THE PROCESS INDUSTRIES SINCE 1889 


A Division of 
WHITING 
® ® 


WHITING-MANUFACTURERS OF CRANES; TRAMBEAM HANDLING SYSTEMS; PRESSUREGRIP; TRACKMOBILES, FOUNDRY, AND RAILROAD EQUIPMENT 
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COSTLY near Le Havre. Total cost of the 
CORRO Sli ON fore coaliian will be close to $9.5 

The hydrogenation unit, which 
DAMAGE... 


will provide catalytic treatment of 
distillates for lubricating oils, will 
have a capacity of 770 U.S. tons/ 
day. It is to go on stream in the 
second half of 1961. The aroma- 
tics plant will produce ortho- and 
para-xylene as well as a variety of 
aromatic solvents. Scheduled to 
CEILCOTE E-900 Brick! start up in the first half of 1962, 
:  » dependable coat- : its total capacity will be 49,500 
ing for severe corro- tons/yr. 
sion service! CEILCRETE 
- + + combined with Canada: British Titan Products 
wanes prea s (Canada) Ltd. has broken ground 
“oe pgalinbagmtongs at Tracy, Que., for construction 
of a $16-million plant. The com- 
pany, a subsidiary of British Titan 
Products Ltd., produces titanium 
oxide. Its new facility is to be 
completed within two years. 


COROBOND 
... acid-proof cement 
used with Ceilcote 


COROCRETE 
- monolithic floor- 
ing four times stronger 
than concrete! 


Spain: Monsanto Iberica S.A. of 
Spain is a new company formed 
jointly by Aiscondel S.A. of Bar-, 
celona and Monsanto Overseas 
S.A. Latter firm is a wholly owned 
subsidiary of Monsanto Chemical 
Co., St. Louis. The new Spanish 
venture has already acquired an 
Aiscondel subsidiary plant near 
Barcelona that produces plasticiz- 
ers, stabilizers and lauroyl per- 
oxide. Next move will be construc- 
tion of a plant at Monzon, which 
will make calcium carbide, acety- 
lene and acetylene derivatives. It 
is scheduled to go on stream in the 
second half of 1961. 





ENGINEERED FLOORS 


Ceilcote Engineered Floors are the answer to costly floor main- 
tenance problems caused by acid and alkali attack. And Ceil- 
cote floors are engineered to withstand impact, thermal shock, 
abrasion and expansion without cracking or spalling! The instal- 
lation shown above exemplifies Ceilcote’s comprehensive ap- 
proach to individual flooring problems . . . demonstrates how 


Ceilcote materials are carefully integrated to completely pro- Canada: New Mylamaque Ex- 


THE CEILCOTE COMPANY, INC. 
4836 Ridge Rood © = Clevelond 9, Ohio ER. 1.4558. PENNSYLVANIA: PHILADELPHIA 


tect all types of surfaces. Working under contract, competent 
Ceilcote engineers analyze your operating conditions . . . for- 
mulate materials ... direct surface preparation and installation 
by Ceilcote construction crews. Some installations can be in- 
stalled under Ceilcote supervision or by plant personnel, This 
complete flooring package with guaranteed performance is 
available only from Ceilcote! 


Write today or call your nearest Ceilcote Representative . . . 


ALABAMA: BIRMINGHAM LY. 2-7201. CALIFOR- 
NIA: OAKLAND TE. 2-0103, SANTA ANA P.O. 
BOX 625. COLORADO: DENVER GL. 5-365). 
WASHINGTON, D.C. OL. 6-4321. FLORIDA: 
CORAL GABLES MO. 5-1965. ILLINOIS: CHI- 
CAGO AN. 3-1881. INDIANA: EVANSVILLE 
HA. 3-3597. MASSACHUSETTS: SPRINGFIELD 
RE. 6-5203. MICHIGAN: DETROIT UN. 4-6871. 
MISSOURI: KANSAS CITY MI. 


, ROCHESTER GR 
.N. CAROLINA: CHARLOTTE JA. 3-8784. 
CINCINNAT! El. 1-5765, CLEVELAND 


Ki. 5-0720, PITTSBURGH AT. 1-8500. TENNES- 
: KNOXVILLE 2-5770. TEXAS: HOUSTON 

JA. 2-1606. WASHINGTON: SEATTLE SU. 

3-9200. CANADA: OTTAWA CE. 3-7785. 





plorations, Ltd., a firm that owns 
iron ore properties north of Kings- 
ton, Ont., has contracted with 
Koppers of Canada, Ltd., sub- 
sidiary of Koppers Co., Inc., Pitts- 
burgh, and Strategic Materials 
Corp. for construction of a smelt- 
ing plant near Kingston. Expected 
to begin operating in the first half 
of 1962, it will produce pig iron by 
the Strategic-Udy direct reduction 
process. Over-all project will also 
include a concentrating plant and 
will have a total cost of about $14 
million. The contract calls for 
technical and operational manage- 
ment of the smelter by Koppers 
Co., Inc. 
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You can afford 
to do it 
better for less 





praist aaa 
awe IT’S THAT SIMPLE! 
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By having your shell and tube heat 


geineentetet exchangers and condensers designed 
around Wolverine Trufin® Type S/T, 
you actually can, in many cases, 
afford to replace admiralty tubing 
with higher grade alloys such as 
cupro-nickel. 
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The result is a unit with greater re- 
sistance to corrosion and erosion— 
one that will stay on stream longer 
with a minimum of maintenance. 


senuauenuee net iQ ARE AHR 


jie . 
aid dAeMMdGH ALLELE EEE The answer, of course, comes from 
the greatly increased surface area 
gained by Trufin Type S/T because 
of its integral fins. 
sb hhada d AbAAAARAMAHACUAG AAU ba 
These fins are actually squeezed from 
the tube wall and give Trufin Type 
. ao ee, ae ‘ 
rovundane dun eave seeteetegertaecenand seeeseenneengeneiqedd tt S/T as much as 22 times more sur- 
face area than a comparable piece of 
plain tube. As a result, you handle 
more BTU’s per foot of tube, thus 
use fewer tubes, smaller shells, 
headers and baffles and, in the case 


BMD 


TTPHEEAUENTHAEOAHHANRdd (444 44dAdddddddddadadddday of overhead units, less structural 
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support. 


THETttNtteestatidaeniatdaidediiiasy For complete information about how 
TUROH PL agent irgy 7 : . fs . es 
Wolverine Trufin Type S/T can help 
you do a better job for less, just write 
for your copy of the Trufin Catalog. 
Or better still— 
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Only Wolverine Tube can offer all 
these extra condenser tube values 


ONLY WOLVERINE? 


Yes, that’s right . . . because only Wolverine Tube, in the entire tubing 
industry, has had years and years of experience in manufacturing 
integrally finned condenser tube. 


Wolverine’s experience, for example, goes back to 1928 when it first 
developed Wolverine Trufin. Since then, through its own 

engineering research, and in conjunction with the University of Michigan, 
Wolverine Tube has compiled almost all the existing technical 

data concerning the applications and advantages of integrally finned tube. 


This too, is why only Wolverine Tube is able to offer tubing users 
the services of its staff of Heat Transfer Specialists—highly trained 
men who know exactly how integrally finned tubing can help you. 


Yes, only Wolverine—because of its research and years of experience— 
can give you truly competent finned tube guidance. For the complete 
story write for your copy of the Trufin Catalog. 





MT 
ol ld HEAT TRANSFER SPECIALISTS 


Wolverine Trufin is available in Canada through the Unifin Tube Division, 
London, Ontario, Canada. 


WOLVERINE TUBE 


DIVISION OF 


Calumet-« Hecla, Inc. 


DEPT. F, 17232 SOUTHFIELD RD., ALLEN PARK, MICH. 











A NEW AUTOMATIC FILTER 


Has horizontal plate cake stability plus automatic cake discharge 


SPARKLER Model HRC 


Filters with plates in horizontal position thus assur- 
ing complete cake stability, no danger of cake crack- 
ing or breakthrough under any operating condition 
or even with complete shut down. 

To clean; cake is blown dry. Each plate operating 
with individually valved outlets and sight glass. 
Then plates are rotated to vertical position and the 
cake drops off with the aid of a vibrator and is 


expelled by a worm screw in the bottom of the tank 
in semi dry state or can be furnished without screw 
for liquid slurry discharge. The complete cleaning 
operation is performed without opening the filter, a 
completely enclosed system. 

All operations of the filter including precoating 
and cleaning can be fully automated. 


Write for complete information 





Diagram of operating position 
of plates during precoating, 
filtering, and blow down. Hori- 
zontal position assures posi- 


tive cake stability. 


Sight glass for 
each plate is pro- 
vided on outlet to 
give a continuous 
check on clarity 
during filtering and 
to determine when 
cake is dry during 
blow down. 


Diagram of opera- 
ting position of 
plates during 
cleaning, with 
plates rotated to a 
vertical position. 


Individually 
valved outlet for 
each plate. 


The exclusive Sparkler plate construction 
gives unrestricted flow through the filter 
plate. Uniform, full support of the filter media 
eliminates mechanical breakage. 


Flexible non-corrodible tube connecting each 
plate with individual outlet. Flexibility of this 
connection permits rotating of the plate 
assembly for cleaning. 


® ) SPARKLER MANUFACTURING COMPANY 
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Dry cake falls off verti- 
cal position of plates 
and drops into trough 
bottom to be expelled 
with screw conveyor. 


Vibrator rod con- 
nects through tank 
wall with linkage on 
plates to drop cake. 


- Conroe, Texas, U.S.A. 
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“Steel Gate Valves 


4 Figure 2117 
| double disc. (above) jacketed and tank 

y — in sizes 42” valves. 

600 Ib. designs also 
available. 
Materials 

: Types 304 and 304L 
© ‘naddition—screwed, Types 316 and 316L 
Ee _ and socket weld ends. aloyco 20 

_ Sizes 42” to 2”, » Monel and nickel 

~ Othet 300 Ib. designs. " Hastelloy alloys 

4 _ including ogg Band C 


ior Prigure 2217 for 
- solid wedge. 
_ Sizes 2" to 12”. 


* For more information on Aloyco 
_ valves for your specific. corrosive 
} service, write for Bulletin #7 to 
_ Alloy Steel Products Company, 1301 
_ West Elizabeth Ave., Linden, New 
_ Jersey...the one manufacturerspe- 
cializing in Stainless Steel Valves 
exclusively, = 2.3 


Longer Lasting 
ALOYCO 


VALVES 





¥ 
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4, 
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Y STEEL PRODUCTS | 
Linden, New Jersey 





swing and lift checks; 











Convention Calendar 


November 


2-4. Society for Experimental Stress 
Analysis, Annual Meeting, Berkeley, 
Calif. 


3-4. American Production and Inven- 
tory Control Society, 3rd Annual Na- 
tional Conference and Technical Ex- 
hibit, Sheraton-Cadillac Hotel, Detroit, 
Mich. 


3-4. Louisiana Polytechnic Institute, 
School of Engineering, 9th Annual In- 
strumentation Conference, Ruston, La. 


7. Society of Plastics Engineers, “Au- 
tomation in Injection and Compression 
Molding”, King Edward Sheraton Ho- 
tel, Toronto, Ont. 


7-9. The Chemical Institute of Canada, 
Canadian Chemical Engineering Con- 
ference, Quebec City, Que. 


8-10. The Material Handling Institute, 
Inc., Material Handling Institute Cen- 
tral States Show, The Kentucky Fair 
and Exposition Center, Louisville, Ky. 


9-10. The Chemical Market Research 
Assn., Annual Meeting, Pittsburgh 
Hilton Hotel, Pittsburgh, Pa. 


14-17. American Institute of Electrical 
Engineers, Magnetism & Magnetic 
Materials Meeting, New Yorker Hotel, 
New York, N. Y. 


14-18. American Society of Tool Engi- 
neers, Western Tool Show & Semi- 
annual Convention, Ambassador Hotel, 
Los Angeles, Calif. 


15-17. Building Research Institute, 
1960 Fall Conference, Shoreham Hotel, 
Washington, D. C. 


15-16. Purdue University, Symposium 
on Engineering Applications of Prob- 
ability and Random Function Theory, 
Lafayette, Ind. 


16-17. Oklahoma State University, In- 
dustrial Wastes Conference, Still- 
water, Okla. 


20-22. Fluid Controls Institute, Inc., 
Fall Meeting, Drake Hotel, Chicago, 
Ill. 


29. American Institute of Consulting 
Engineers, Annual Dinner, Waldorf- 
Astoria Hotel, New York, N. Y. 


29-30. Midwest Research Institute and 
CHEMICAL ENGINEERING Sympo- 
sium on new techniques in mathemat- 
ics, chemistry and engineering as ap- 
plied to modern chemical engineering 
practice, Hotel Muehlebach, Kansas 
City, Mo. 


27-2. American Society of Mechanical 
Engineers, Annual Meeting, Statler- 
Hilton Hotel, New York, N. Y 


28-2. American Society of Mechanical 
Engineers, 24th National Exposition 
of Power and Mechanical Engineering, 
New York Coliseum, New York, N. Y 


29-2. Corrosion and Metal Finishing 
Exhibition, Olympia, London, England. 


30-2. The Iron and Steel Institute, 
Symposium on “Steels for Reactor 
Pressure Circuits”, Hoare Memorial 
Hall, London, England. 


December 


1-2. Ohio State University, 21st An- 
nual Conference on Glass Problems, 
Columbus, Ohio. 


1-3. American Chemical Society, 16th 
Regional Meeting, Biltmore Hotel, 
Tulsa, Okla. 


Specialties Manufac- 
47th Annual Meeting, 
Hollywood, 


3-9. Chemical 
turers Assn., 
Hollywood Beach Hotel, 
Fla, 


4-7, American Institute of Chemical 
Engineers, Annual Meeting, Statler 
Hotel, Washington, D. C. 


8. Synthetic Organic Chemical Manu- 
facturers Assn., Annual Meeting, Ho- 
tel Roosevelt, New York, N. Y. 


11-14. American Nuclear Society, 8th 
Hot Laboratory and Equipment Con- 
ference, Mark Hopkins Hotel, San 
Francisco, Calif. 


11-14. Eastern Joint Computer Con- 
ference, New Yorker Hotel, New York, 
N. Y. 


12-14. U. S. Public Health Service, Na- 
tional Conference, “Problems and 
Progress in Water Pollution Control,” 
Sheraton-Park Hotel, “Washington, 
D. C. 


12-15. Industrial Building Exposition 
and Congress, New York Coliseum, 
New York, N. Y. 


14-16. Atomic Industrial Forum, An- 
nual Conference, Fairmont Hotel, San 
Francisco, Calif. 


26-31. American Assn. for the Ad- 
vancement of Science, Annual Meet- 
ing, New York, N. Y. 


January 


16-18. American Astronautical So- 
ciety, 7th Annual Meeting and Conven- 
tion, Sheraton-Dallas Hotel, Dallas. 
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Reduction ratios are high—power 


demands low—as the new mechanically 


simple ‘‘Atias"’ single-roll crusher provides 


continuous crushing service. 


NEW! PENNSYLVANIA “ATLAS” CRUSHER 


offers economical, efficient reduction of shale, 
soft gypsum, soft limestone, chemicals, etc. 


This new “Atlas” crusher is job- 
engineered for economy, perform- 
ance, capacity—on crushing a 
variety of materials demanding 
machine ruggedness somewhat 
less than required in other crush- 
ing operations. 

These are compact, powerful, 
single-roll machines that will give 
years of trouble-free crushing 
service at a cost of a fraction of 
a cent per ton. “Atlas” crushers 
fit well into production lines. 
They are built for continuous 
crushing, and can be started or 
stopped at any time. 

Basically a primary crusher, 


with its 18, 24 or 30-inch roll 
diameters handling feeds of 14, 
20 and 26 inches respectively, 
the “Atlas” also serves under 
many conditions as a second- 
ary crusher. 


CHECK THESE FEATURES 


Low headroom requirements *¢ 
Compact * Economical « Large 
capacity * Continuous crushing 
* Minimum of fines « Low power 
demand « Large receiving hopper 
* Minimum attention + One-pass, 
non-clog crushing « Wide range 
of size adjustment 

With the addition of this new 
“Atlas”, Pennsylvania now offers 
the widest range of single-roll 
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crushers in the industry—per- 
mitting precise job-engineering 
of the exact machine for each 
application. 
FREE BULLETIN 

Full information and operating 
details ‘on “Atlas” crushers are 
described in new Bulletin 2025. 
Send for a free copy today. 
PENNSYLVANIA CRUSHER DIVISION 


Batu Iron Works Corporation 


on Pennsylvania with your next crushing 
problem. ve from coast-to- 
coast and abroad. 


moet! al 





ELLIOTT 




















maintain 

low 

absolute 
pressure... 

help food 
processors 
remove 
objectionable 
odors and tastes 


Three Elliott 3-stage steam jet ejectors, seen in upper photo, are 
serving deodorizers in a new food processing plant in Illinois. Two of 
the first-stage ejectors discharge to large Elliott barometric inter- 
condensers which are served by two-stage ejectors. Photo at lower 
left shows close-up of second- and third-stage ejectors in deodorizer 
service. 

Deodorization is made possible since neutral fat cannot be vapor- 
ized, but the components of oil which impart unpleasant odors and 
flavors can be changed into vapors through steam distillation. This 
steam flowing through the oil acts as a carrier, sweeping the vapors 
out of the oil. Key to the process is creating low absolute pressure— 
accomplished by Elliott steam jet ejectors. 


fe ELLIOTT Company 


Jeannette, Pa. 





NEW EQUIPMENT .. . 
(Continued from page 78) 


Valve comes in 2-in. size with 900 
to 1,500-lb. flanged ratings.— 
Grove Valve and Regulator Co., 
Oakland, Calif. 78C 





High-pressure pump 


Lightweight unit handles LOX, 
other liquefied gases. 


Low - boiling - point, liquefied 
gases, such as argon, oxygen, ni- 
trogen and hydrogen, can be pres- 
sured to 15,000 psi. by a new cryo- 
genic pump, said to be many times 
lighter than equivalent pumps. 
Weighing only 30 lb. (vs. up to 900 
lb. for some pumps), unit may be 
either motor-driven or hydraulic- 
ally operated. 

At 3,000-psi. discharge pressure, 
pump has a positive suction-head 
requirement below 15 psi. for flow 
of 30,000 scfh. Motor-driven unit 
is close-coupled to save space. 
Pumps can be taken apart in 10 
min. to service high-pressure com- 
ponents.—Paul Chemical Co., Ful- 
lerton, Calif. 158A 





Drum-type cooler 


High-temperature fine solids 
are cooled in rotating cells. 


A conduction-type drum cooler 
can handle fine materials at high 
temperature in a rotating drum, 
using a series of flat hollow fins or 
cells extending from drum’s peri- 
phery. 

The cells are in the form of a 
giant hollow screw conveyor with 
the horizontal drum acting as a 
shaft. Open to the drum, the cells 
form a continuous path that con- 
veys entering material to the 
drum’s exit end. 
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The drum revolves partly sub- 
merged in cooling water. Contact 
between the cells and the water is 
prolonged by baffles placed in the 
open spaces between the cells so 
that the water is scooped up and 
carried over the top of the drum 
with each revolution. Heat-trans- 
fer coefficients up to 20 Btu./hr.- 
sq. ft.-deg. F. are possible. 

Solids that have been tested in 
the unit include gypsum plaster, 
granulated sugar, flue dust, 
cement, foundry sand, soybean 
flakes and others. A laboratory 
unit is available for testing 
hitherto untried solids.—Link-Belt 
Co., Chicago. 158B 





Nuclear flow gage 


Mass-flow density gage for dry 
solids uses beta radiation. 


Formerly used only for measur- 
ing the level and density of liquids 
and slurries, a nuclear gage has 
now been designed to measure 
flow of solid materials. First ap- 
plication is in a cement plant 
although it is adaptable to any 
material whose specific gravity 
can be determined. 

Operation of the gage is based 
on the fact that a beta ray hitting 
solid material causes X rays of 
various energies to be emitted. 
The amount of X radiation reach- 
ing a conversion cell on the other 
side of the material is determined 
by the amount of material passing 
a given point at any instant. Cell 
converts radiation directly to elec- 
trical current for measurement 
purposes. 


Gage can be installed with 
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METERS 
POSITIVE CONTROL OF MATERIALS IN MOTION FEEDERS 
CONTROLS 


CONTINUOUSLY FEED 
7) THE “HARD-TO-MEASURE.” 





























PROVIDE NEW DIMENSION IN CONTINUOUS PROCESSING 


For difficult processing problems involving hard-to-handle, hazardous 
or toxic materials, B-I-F offers “systems know-how” combined with 
25 years field experience in feeding techniques. 

B-I-F performance-proved, loss-in-weight feeding systems are cur- 
rently being used for such difficult materials as: Carbon Black, Latex, 
Ammonium Perchlorate, Tetraethyl Lead, Catalysts, Food Additives 
and High Vapor Pressure Liquids. 


Here’s why: 


Materials are completely enclosed in feeding unit which can be pressurized with 
inert gas. 

Feeds any flowable solid or liquid material from 1 to 60,000 pounds per hour. Built-in 
rangeability to meet specification from 10 to 1 to 50 to 1 depending on material. 
Accuracy — % of 1% by weight of set feed rate. Automatic feedback control loop 
prevents cumulative error. 

Proportional pacing by mechanical, electrical, pneumatic or electronic controls. 
Rate of feed may be controlled locally or remotely. — 

No field calibration required. 


industries 


BUILDERS-PROVIDENCE * PROPORTIONEERS + OMEGA 





METERS « FEEDERS * CONTROLS / CONTINUOUS PROCESS ENGINEERING 


Continuous feeding can be your answer to greater processing efficiency. 
Request Bulletin 32-R2. Write B-l-F Industries, Inc., 369 Harris 
Avenue, Providence 1, Rhode Island. 


159 





Polyken tape protects 
products lines 


for this big 
Petro Company 


RT ee ee, oe & i Neagle ie% dyed colon’, Sy \ 


} Ms, deere (nd? metinitaede a, > sah. cin dio on ta, co, an ath eos ec 


FP Se: wake pO ye ar a leh kaa capa h \ Noah esl 


7 


KS 
_———— Siciltccighenliptedpeaceeabeminin amit De sat 


Another convinced user learns 
the money-saving versatility of one of 
the world’s incredibly tough tapes 


Phillips Petroleum Company chose Polyken No. 
960 Extra-Strength Pipeline Tape to protect its 
products lines. This is why: 
¢ Polyken 960 is a dependable pipeline coating. 
It is easy to handle, simple to apply, result- 
ing in a reliable, quality installation. 
It is especially suited to construction of short 
lines and close work, as on these pipelines 
carrying crude oil fractions. 
It utilizes high-density polyethylene for 
maximum durability and corrosion resistance. 
It stands up under tough conditions of 
terrain and climate—experience-proved in 
many, many thousands of squares installed 
throughout the world, in plains, deserts, 
mountains, swamps. 
e Its cathodic protection requirements are low. 


AND... 

e It saves money: Polyken 960 goes on fast 
with less men per job, covers more miles per 
day. Less equipment, less handling costs. 
More savings over the old hot dope idea. 

See your Polyken Man...call your Polyken 
Tape Coating Distributor ...or write Polyken, 
309 West Jackson Blvd., Chicago 6, Illinois. 


©1960 The Kendall Company 


Poluken 


EXPERIENCED IN PROTECTIVE COATINGS 


tion Company in a single factory-smooth operation. THe KENDALL company 
No primer, no drying or cooling. No fumes or fire hazards. Polyken Sales Division 


pag pipe is cleaned and wrapped by Brodie Construc- 
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POLYKEN 
PROTECTIVE 
COATINGS 
DISTRIBUTORS 


Atlanta, Georgia 
Steele & Associates, Inc. 


Chicago, Illinois 
Sales Engineering, Inc. 


Cincinnati, Ohio 
Hare Equipment 


Cleveland, Ohio 
The Harco Corp. 


Denver, Colorado 
Patterson Supply Co. 


Fort Worth, Texas 
Plastic Engineering & Sales Corp. 


Houston, Texas 
Cathodic Protection Service 


Jackson, Michigan 
Utility & Industrial Supply Co, 


Kansas City, Missouri 
H. J. Hodes Co. 


Kansas City, Missouri 
Industrial Coating’s Engineering Co, 


Long Beach, Calif. 
Barnes & De‘aney 


Memphis, Tenn. 
General Pipe & Supply Co. 


Minneapolis, Minn. 
Simcoe Equipment Co. 


New Orleans, Louisiana 
L. F. Gaubert & Co; 


Philadelphia, Pa. 
Harold N. Davis Co. 


Plainfield, New Jersey 
Stuart Steel Protection Corp. 


San Francisco, Calif. 
incandescent Supply Co. 


San Francisco, Calif. 
Phillips & Edwards Electric Co. 


Seattie, Washington 
Farwest Corrosion Control Corp. 


Seattle, Washington 
Pacific Water Works Supply Co. 


St. Louis, Missouri 
Shutt Process Equipment Co. 


Tulsa, Oklahoma 
Midwestern Pipe Line Products Co, 


Poluken 


Experienced in modern 
PROTECTIVE COATINGS 





NEW EQUIPMENT .. . 


either a point or strip radiation 
source. Beta sources (Strontium 
90, in this case) are most effective 
for material velocities of about 10 
ft./sec. Cost: about $4,500.—The 
Ohmart Corp., Cincinnati. 159A 








Solenoid valve 


Direct-acting unit is spring 
loaded for positive closing. 


Included in the features offered 
in a new line of direct-acting 
solenoid valves are: full-area 
orifice, positive closing, solenoid 
protection in hinged electrical 
knockout box, and renewable com- 
position discs. 

For applications requiring large 
port, low-pressure valves, new 
units are available from % to 23-in. 
They withstand pressures from 40 
psi. in the smaller sizes to 4 psi. 
for large sizes.—J. D. Gould Co., 
Indianapolis. 161A 





Power sweeper 


Walk-behind unit clears 34-in. 
swath through abrasive dust. 


Specially equipped for sweeping 
areas exposed to abrasive and con- 
ductive dusts, a new walk-behind 
sweeper travels at 3 mph. Self- 
propelled, it stops automatically 
when the operator releases the 
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steering handle. 

Unusual dust-protection fea- 
tures include: new dry-type air 
filter for the engine, full sealed 
electrical system to prevent igni- 
tion shorts when sweeping up con- 
ductive metal dusts, and special 
shielded and sealed dustproof 
bearings. 

A 26-in. main brush revolves in 
a vacuum-equipped compartment, 
throws heavy soilage directly for- 
ward into a removable hopper. Si- 
multaneously, a high-volume fan 
sucks up lighter dust into a fabric 
filter. An exposed side brush al- 
lows flush-with-wall sweeping. 
Sweeper is powered with 4-hp. air- 
cooled engine.—G. H. Tennant Co., 
Minneapolis. 161B 





Air filter 


Spongelike material has low 
pressure-drop, cleans easily. 


Called Foamat, a single sheet of 
plastic material, pleated into a 
holding frame, is said to break an 
air stream into little jets as it 
passes through the filter. Dust and 
dirt are trapped in 30 to 80 cells/ 
in., which give the media a large 
dust-holding capacity. 

According to the manufacturer, 
Foamat will not pack, settle, sepa- 
rate or develop thin spots in serv- 
ice. Designed to act as a perma- 
nent filter, the dirt-laden plastic 
can usually be cleaned with a 
standard spray-head hose nozzle 
without removing the filter from 
the filter bank. For stubborn 
dusts, remove filter, soak in mild 
detergent, rinse with cold water, 
and replace. 
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“,.. Corrosion... erosive wear on 
the lifting flights and the drier 
interior is almost nil.” 


Dramatic New Application — 
Proves DuVerre’s Durability Under 
Punishing Corrosive Conditions 


A novel solution to a severe corrosion problem in this continuous rotary drier was 
provided by du Verre resin bonded fiberglass construction. Wet HCL fumes 
resulted in extreme corrosion throughout the original alloy construction. Heat 
compounded the problem, with temperatures ranging from 225° F. to 290° F. It 
was vital to arrest corrosion to absolutely prevent product contamination. 


As a test, a portion of the actual drier was fabricated by du Verre. The results 
were so conclusive that du Verre supplied a complete new drier, including the exit 
gas separator housing, gas entrance and product discharge housing and lifting 
flights. Today, after a year’s service, the entire du Verre drier unit remains 
completely free of corrosion. In addition, erosive wear on the lifting flights and 
the drier interior is almost nil. 


Light weight, du Verre is easy and inexpensive to install. Since du Verre is 
homogeneous (not a coating), it requires no painting or other maintenance. 
du Verre is entirely self-supporting; its structural rigidity does not depend on 
external reinforcing. 


Investigate the many advantages of du Verre construction for ducts, stacks, 
hoods, tanks, trays and special units. 


Write Today for Bulletin 101! 


du Verre... First in Quality for 
Complete Corrosion Control! 
with Reinforced Plastics. 


BOX 37-A e ARCADE, NEW YORK 





NEW EQUIPMENT .. . 


Foamat is resistant to vermin 
and moisture, is chemically 
treated for permanent flame re- 
sistance. Standard 2-ft-square 
pleated unit has 17.5 sq. ft. of 
filtering surface, will pass 1,200 
cfm.—American Air Filter Co., 
Inc., Louisville, Ky. 161C 





Extended-bonnet valve 


Bronze gate, globe, angle 
types vie for cryogenic service. 


Liquid oxygen, hydrogen and 
nitrogen are handled by a new 
line of bronze valves ranging from 
+ to 38-in. size. Featuring ex- 
tended bonnets (shown in cutaway 
view, above), new line uses Teflon- 
impregnated braided asbestos 
packing. Each valve is degreased 
and sealed to prevent contamina- 
tion. 

Operating temperature range is 
—800 to +100 F. Bonnet exten- 
sions (pipe centerline to handle) 
are 12, 15 and 18 in., depending on 
valve size. Extensions facilitate 
operation through thick layers of 
insulation.—Stockham Valves and 
Fittings, Birmingham, Ala. 162A 





Briefs 


Air-hammer kit contains paint 
scraper, scaling tool, routing and 
offset flat chisels for removing 
caked-on paint, chemicals and 
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other encrustations from tanks, 
drums, vats and mixing kettles. 
Metering trigger on hammer lets 
operator control tool blows/min. 
from 0 to 13,000 operating unit 
with one hand.—Superior Pneu- 
matic & Mfg., Inc., Cleveland. 162B 


Swench is rachet-type impact 
wrench that uses automatically 
delivered, spring-actuated rotary 
hammer blows to magnify tor- 
sional force applied to the handle. 
Principle of operation is said to 
give user precise control of the 
magnified force delivered to a nut 
or bolt.—Curtiss-Wright Corp., 
Wood-Ridge, N. J. 163A 


Automatic blending system uses 
turbine meters and piston valves 


Now ... pull the fan wheel 
or motor while DeBothezat’ 
Bifurcator® Fan remains in duct. 


Not just an access door. 
Half the entire cone comes off. 


Speed up inspection... 
slash maintenance and 
downtime costs. 


This removable cone design 
is an exclusive feature found only 
on DeBothezat Bifurcator Fans. 


to control liquid flows for multi- 
channel blending. General-pur- 
pose digital computer (G-15) con- 
trols and records flows and detects 
malfunctions in the system.— 
Bendix Corp., Los Angeles. 163B 


Published ratings on DeBothezat Fans tell you 
exactly what the complete fan unit puts out. No 
guess work — no allowance to be on safe side! 


Teflon Raschig rings resist build- 
up of sludges, suspended or pre- 
cipitated solids and contamination 
products. Nonporous Teflon resists 
acids to 500 F. Sizes are from & to 
1t-in. O.D. — Resistoflex Corp., 
Roseland, N. J. 163C 


Scouring pads of stainless steel 
are washable and rustproof, pro- 
vide soft yet firm texture for re- 
moving dirt, discoloration and 
foreign matter from process 
equipment without injury to the 
hands of the user.—Terriss-Con- 
solidated Industries, New York. 
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De Bothezat* rans 


DIVISION OF 


American Machine and Metals, Inc. 


EAST MOLINE, ILLINOIS 
Divisions of American Machine and Metals, Inc. 





Smali centrifugal pump is now 
available in Hastelloy B and C for 
service outside the realm of stain- 
less steel. Mechanical seal of 
Teflon or carbon, in combination 
with ceramic or Hastelloy, is 
chemically inert. Capacities range 
to 35 gpm.—Eco Engineering Co., 
Newark, N. J. 163E 


TROY LAUNDRY MACHINERY + RIEHLE TESTING MACHINES + DEBOTHEZAT FANS + TOLHURST 

CENTRIFUGALS + FILTRATION ENGINEERS «+ FILTRATION FABRICS + NIAGARA FILTERS + UNITED 

STATES GAUGE + RAHM INSTRUMENTS + LAMB ELECTRIC COMPANY + HUNTER SPRING COMPANY 
GLASER-STEERS CORPORATION 


Te e2eee es THIS COUPON ANSWERED WITHIN 24 HOURS oe ee ee oo ee oe ee oe ~ 
DeBOTHEZAT FANS DIVISION, Dept. ba 

American Machine and Metals, = — 

East Moline, Illinois 

Gentlemen: Your new Removable Cone feature for DeBothezat Bifurcator Fans 
looks good to me. Please rush descriptive literature at once. 





Glass-reinforced polyester tanks NAME 


in capacities from 20 to 20,000 gal. 
are resistant to most acids, alka- 
lies and bleaches at elevated tem- 
peratures. Lightweight construc- 
tion materials (bisphenol-A poly- 








FIRM NAME 


ADDRESS 
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DELAVANS 
SDX 

or NS 4=112) = 

SPRAY 

DRYING 

Neya4a a 


with new advanced design 
EXCLUSIVE SWIRL CHAMBER 


a single inlet spiral configuration 
which produces a natural, free vortex 
flow pattern. This pattern minimizes 
friction, adds to the nozzle’s long life, 
and improves its spray characteristics. 
The special patented chamber is made 
of hardened stainless steel. The SDX’s 
orifice disc and back plate are made 
of tungsten carbide, another feature 
which contributes to the nozzle’s long 
life — a fact which has been proved 
in laboratory and field tests. The dur- 
able SDX is the ideal nozzle for 
highly abrasive materials. 


BETTER ATOMIZATION 

The SDX produces a uniform hollow 
cone spray pattern with exceptionally 
uniform particle size distribution. It 
has the added advantage of offering 
excellent atomization at lower oper- 
ating pressures. 


CERTIFIED PERFORMANCE 

The flow rates on Delavan SDX 
nozzles are certified to be within +5% 
of rated capacity, tested on water at 
1000 psi. Spray angles are certified to 
be within +5° of rated spray angle. 
This certification is your assurance 
that Delavan SDX nozzles will per- 
form as rated. 


WIDE CHOICE OF CAPACITIES 

AND SPRAY ANGLES 

The SDX nozzle is available in a full 
range of flow rates, each rate fur- 
nished as standard in several spray 
angles. Matching the flow rate and 
spray angle in your dryer often means 
greater efficiency and a better end 
product. 


Write for a copy of Delavan’s descrip- 
tive Spray Drying Catalog. 


DELAVAN - 
WEST DES MOINES, IOWA 
**World’s largest manufacturers of nozzles’ 


’ 
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NEW EQUIPMENT .. . 


ester resin, glass fibers) make 
1,000-gal. tank only 4 as heavy as 
equivalent stainless steel tank.— 
Justin Enterprises, Inc., Cincin- 
nati. 163F 


Proportional sampler has a slow- 
speed pumping unit which con- 
tinuously delivers a liquid sample 
to a splitter box that reduces 
sample to desired size. Sample 
size and frequency are adjustable 
over a range of 2,000 to 1.—Plasti- 
Fab, Portland, Ore. 164A 


Disk-type check valve with one 
moving part opens at 2-8 psi., has 
calculated bursting pressure of 
20,000 psi. Soft-surface disk is 
said to provide tight sealing at all 
pressures in air, oil, water service. 
—Bodnar and McDermott Mfg. 
Co., Mount Vernon, N. Y. 164B 


Fiberglas platform ladder has 
aluminum steps, platform and fit- 
tings. It is a nonconductor of elec- 
tricity, resists moisture and 
chemical attack. Available in plat- 
form heights from 4 to 10 ft.— 
Aluminum Ladder Co., Florence, 
S.C 164C 


Equipment Cost Indexes. . . 
June Sept. 
1960 


Industry 


Avg. of all 237.4 


Process Industries 


231.7 
238.6 
225.6 
225.3 
229.1 
229.9 
234.0 
236.9 
236.2 


Comant @fG; 50.0465... 
Chemical 

Clay products 
gs, eats 
ae ea 
PO MES i cc cas 
Petroleum ind. ......... 


Rubber ind. 


Related Industries 


240.2 
240.0 
267.7 
224.3 


Elec. Power equip 
Mining, milling 
Refrigerating 
Steam power 


Compiled quarterly by Marshall and Stevens, 
Inc. of Ill., Chicago, for 47 different industries. 
See Chem. Eng., Nov. 1947, pp. 124-6 for 

thod of obtaining index bers; April 4, 
a pp. 149-50 for annual averages since 
1913. 
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a Andrew J. Syska, 
Hayes Research & Development 


3 Engineer Reports... & 
s KNOW-HOW IS VITAL 


IN GAS AND 
LIQUID DRYING 
When we developed the Molecu- 


Dryer®—a unit specially designed 
to take advantage of the remarkable 


drying, sweetening, and_ purifying : 


capabilities of Linde Company’s 
Molecular Sieves—our chief inter- 
est was in drying protective atmos- 
pheres (hydrogen, dissociated am- 
monia, etc.) for metallurgical work 
—to dewpoints well below -100°F. 
A natural outgrowth of the Molecu- 
Dryer was the Nitro-Gen* —an au- 
tomatic cycling generator which 
produces low cost, high purity ni- 
trogen for blanketing, purging, pro- 
tecting. Our engineering people have 
also explored whole new worlds of 
gas, liquid, and atmosphere drying 
and separating problems. 


NEW DRYING NEEDS 
APPEAR DAILY 


In manufacturing transistors, for 
example, the Molecu-Dryer has 
been able to effect big economies by 
supplying moisture-free air in place 
of tank nitrogen to protect tran- 
sistor assembling and sealing opera- 
tions. Other current projects: in- 
strument air drying, gaseous CO2 
drying, gas separating ... also dry- 
ing and arating of liquid or 
gaseous hydrocarbons. 


EQUIPMENT DESIGN 
1S DYNAMIC! 
Each new area of work has ne- 
cessitated engineered application of 
standard or special Molecu-Dryer 


ek ae dene oe 


models, to provide optimum ad- ; 
} sorption efficiency, top capacity at 

minimum equipment cost, job-coor- ; 
dinated cycle times, and fast desorp- 


tion and cooling. 


vases ‘ 
MOLECULAR [(SIEVES_ fF 


For a comprehensive picture of 


E the Molecu-Dryer, write for Bul- 


letin 5703. sient 


¢. 1. HAYES, inc. 


943 Wellington Avenue * Cranston 10, R. 1. 
Established 1905 


It pays to see HAYES for metallurgical 
furnaces 


vidance, laboratory facilities 
g 


atmosphere generators 
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an ope P . 
Ore One-stage purification delivers 


LCs ETHYLENE WITH 
C) 


LESS THAN 1PPM OF CO, 





Oe _.WHEN YOU ADSORB WITH LINDE 


NE MOLECULAR SIEVES 


ations which utilize the high capacity 


j This is only one ‘maat-labvare) °) 9) | 

C) i selectivity of LinDE Mole ilar Sieves. In fact, Molecular Sieves 
@ amolalavarelehdol-1a(e)daalme)dai-lam-[el-1o)a ol-1ah¢-fam 0] 0} aoe Mo) dal-iam-leh-t0)]¢ 0) de] aim (e)0)-) 

rr tan never before a mplished. Whether in new installations or as re 
( ) placement adsorbent in existing units, Molecular Sieves can help you 
nimize both investment and operating costs. More specifically 

(>) @ heres w they are used 

‘ pm a A major petrochemical company has reduced the CO, content of 
{( ) ts ethylene from 3000 PPM to less than 1PPM. This high purity is 

. eved in a Single-stage process, automatic and non-corrosive 


} 


which has proved to be more economical than the alternative four 
9) ess. Other petrochemical uses include drying of cracked 
ses, ethylene, hydrogen, liquid prdpylene, solvents and many other 


ises and liquids. Natural gas producers use Molecular Sieves for 


SOME AREAS WHERE irying and sweetening of natural gas, for sweetening of liquid pro 
MOLECULAR SIEVES Come Tale mol0he-lal-me-lalom (olmela disl-melm-le-telgel-aeliM at te ee) 

a ise them to gain efficiency in drying reformer hydrogen, liquid 
IMPROVE ADSORPTION utane LPG and transformer oil, and for removal of impurities suct 


, and mercaptans Refrigeration manufacturers use Molec 
Sieves as a des int in super-drying refrigerants to eliminate 





@ Purification of ethylene 
@ Drying gases, liquids, 


solvents i ipa ros 
e@ Drying, sweetening me)am dal -s-1-mr-lalemant-]ah me) aal-)@e-[et-1e) 4 e)-10) ar-1 9) 8) | (er-)d le) al-omn 20)0 mer-lamea-1h mela) 
natural gas patented Linpe Molecular Sieves to perform more effectively. They 
@ sweetening quid - are the top quality material of their kind available today, always 


elae)er-Jalcmmm lene: lars } } 
form, .with high capacit high strength somali cagmmollll.amel-sal-ihe 
@ Drying jet fuels t If af y gh strength, and high bulk density 


@ Octane improvement They are available in regular and special grades to meet your spec 
@ As refrigerant iler-) dielat-) 
desiccant LINDE technical know-how— gained from years of laboratory and 
@ Controlled atmosphere field work with adsorptior®problems—can help make Molecular 
puricastoM Sieves work profitably for you. For further information, write: Dept 


Park Avenue, New York 17, N. Y. In Canada: Linde Company 


of Union Carbide Canada Limited, Toronto 7. Canada 


CE-105, Mlatels pany, Divisior f nion Carbide Corporation 


me Soa 
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Ge CUSTGMIZED BEARING SEALS guard CUSTOM ‘8000’ 
motor bearings against the alkalies, acids, salts and 
other contaminants encountered in chemical processing 
applications. 


© rrame, END SHIELDS, AND CONDUIT BOX are cast 
iron. All other parts and hardware are specially treated 
for corrosion resistance to provide maximum reliability 
in moisture-laden and corrosive atmospheres. 


3 ] EXTRA-LARGE CAST IRON CONDUIT BOX has gaskets at 
the split, and between frame and box to seal out mois- 
ture. Leads enter box through rubber grommets to seal 
out ambient air. 

IN ADDITION TO THE SPECIALIZED MOTOR FEATURES men- 
tioned above, General Electric CUSTOM ‘8000’ motors 
offer these superior “standard” features: easily-removable, 
lightweight, flat end shields simplify motor maintenance; 
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“positive-purging” lubrication system increases bearing 
life—prevents grease leakage along shaft (new sleeve 
bearing design also available); pre-wound stator core 
assures uniform high performance; acoustic design re- 
duces motor noise level. 

CUSTOM ‘8000’ MOTORS are manufactured to the rigid 
quality specifications General Electric has adhered to 
for over 80 years. Today, with the implementation of 
advanced design and manufacturing techniques, G.E. 
can accurately and economically Customize motors to 
your specific requirements through utilization of motor 
components engineered exclusively for chemical process- 
ing applications. 

* Trade-mark of General Electric Co. 


MEDIUM AC MOTOR AND GENERATOR DEPARTMENT 


GENERALG®) ELECTRIC 
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EXCLUSIVE 


POLYSEAL * 
INSULATION 
SYSTEM 
LENGTHENS 
MOTOR LIFE 


General Electric’s new Polyseal 
supported silicone rubber insula- 
tion system is designed to give max- 
imum winding protection against 
damage from the alkalies, acids, 
salts and other contaminants en- 
countered in the chemical process- 
ing industry. 

The Polyseal system assures 
superior mechanical, thermal, volt- 
age and environmental endurance. 
This form-wound insulation is a 
vulcanized system “built-up” from 
silicone rubber tape reinforced by 
glass and Dacron; fabric. Polyseal 
both retains its resilience and pro- 
vides a positive seal against fluids 
and other chemical processing con- 
taminents. 


POSITIVE MOISTURE PROTECTION is assured by 
“under water’’ production line tests. For ex. 
ample, 2300-volt, form-wound Polyseal coils 
are water soaked for one-half hour—then 
“*hi-potted’’ at 8000-volts while still completely 
immersed—to prove the insulation system is 
absolutely sealed. 


t Registered Trade-mark DuPont Co. 


CALL YOUR 
GENERAL ELECTRIC 
APPARATUS SALES OFFICE 


for full information on CUSTOM 
‘8000’ motors for the chemical in- 
dustry, or write for Bulletins GEA- 
6865 and GEA-6889, to Section 
884-11, General Electric Company, 
Schenectady 5, New York. 


Progress /s Qur Most Important Product 


GENERAL @ELECTRIC 
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Technical Bookshelf 





Processes and Practices 


From all of the recently published technical books, here’s a gleaning of those devoted 
to handbooks and references. Our comments are noncritical, capsule reviews suggest- 
ing scope of the books’ contents. Purpose is to alert you and all chemical engineers 
to the availability of these new monographs.—HSG 








“The art of molding originated with prehistoric man.” 


Third edition of the Plastics Engineering Handbook, official volume 
of the Society of the Plastics Industry, Inc., is now at hand. Intended 
as “a definitive guide to the plastics industry,” the new edition con- 
tains twenty-six sections, including ones on design of molds and dies, 
reinforced plastics, vinyl dispersions, cold molding. There is a chap- 
ter on nomenclature, and latest developments in decorating and 
welding are detailed. Two pullout-insert tables comprise: (1) classi- 
fication of rigid molding materials, (2) reference chart of adhesives. 
(Plastics Engineering Handbook. 3rd edition. Ed. by the Society 
of the Plastics Industry, Inc. Reinhold Publishing Corp., New York. 
850 pages. $15.) 


“Absorption ... probably most important .. . technique.” 


The subject of gas purification is well covered in this volume, which 
provides factual descriptions, methods and other useful working 
data for the design of process units and plants. CE readers may 
recall a 52-page preview report that appeared in the June 15, 1959 
issue. New book is the complete, comprehensive text. (Gas Purifica- 
tion. By A. L. Kohl and F. C. Riesenfeld. McGraw-Hill Book Co., 
New York. 556 pages. $15.) 


“Petroleum is the ... organic remains of plants and animals.” 


Intended for “advanced students and young research workers,” this 
introduction to petroleum technology stresses application of thermo- 
dynamics in solving problems of hydrocarbon chemistry. It covers 
current standards and practices of the petroleum industry—includ- 
ing origin and chemical constituents of petroleum, physical proper- 
ties, production processes, products, uses and byproducts. Bulk of 
the volume is devoted to production and refining; petrochemicals 
get 20-page mention at the end. (Chemical Technology of Petroleum. 
3rd edition. By W. A. Gruse and D. R. Stevens. McGraw-Hill Book 
Co., New York. 675 pages. $15.) 


“Corrosion ... phenomenon that follows no set pattern.” 


Easy-to-follow text considers composition, physical and mechanical 
properties, fabrication techniques, design and typical use of each 
material covered. Information is presented in nontechnical manner, 
and the author authoritatively appraises as he goes, interpreting 
from his own practical experience, without making references to the 
literature. (Materials Selection for Process Plants. By R. E. Gacken- 
bach, Reinhold Publishing Corp., New York. 318 pages. $8.50.) 


“The chemical engineer recognizes design as his responsibility.” 


This popular reference is now out in a 4th edition. Much of the 
material has been rearranged (e.g., the first six chapters detail the 
chronological development of a chemical process) and many addi- 
tional graphic aids have been included. Of the 118 illustrations, only 
22 were taken from the previous edition. (Chemical Engineering 
Plant Design. 4th edition. By F. C. Vilbrandt and C. E. Dryden. 
McGraw-Hill Book Co., New York. 534 pages. $12.) 
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12%’ x 40’ Hardinge Automatic 
Backwash Sand Filter in a municipal 
water plant in Vermont. 


1244 x 86’ Hardinge Filter handling 
water supply for a Canadian pdper 
plant. 








ae CHEMICALS 
a 
4 + 
FLOCCULATING 
—— TANK 


SOLIDS 
TO WASTE 


TH ane 


CLARIFIER 


A sand flber 
for 


CONTINUOUS 


Water Supply 


The Hardinge Automatic Backwash 
Sand Filter is a complete departure 
from standard filtration equipment, 
in that it backwashes its filter bed 
automatically without interrupting 
normal filtration. 


The ABW filter in combination 
with flocculation and sedimentation 
equipment provides an uninterrupted 
supply of treated and filtered water 
for municipal and industrial use. 





The secret of it’s operation lies in a 
traveling backwash carriage which 
cleans one filter bed compartment 
at a time for reuse or disposal. 


Complete specifications upon request. 
Bulletin 46-A-11. 


WASH WATER 




















CHLOR. FILTEREO WATER 
7 TO CLEAR WELL 


AND 
DISTRIBUTION SYSTEM 


The flow sheet above illustrates the use of a Hardinge ABW Filter, in 
conjunction with Hardinge flocculating and clarifying equipment, on 
municipal or industrial water treatment. 


HARDINGE 


COMPANY, INCORPORATED 


Main Office Works © 240 Arct 


“‘Hardinge Equipment—Built Better to Last Longer.” 

















BOOKSHELF... . 


In Rapid Review 


Physical Methods of Organic Chemis- 
try. Part I (in four parts—3rd ed.). 
Ed. by A. Weissberger. Interscience 
Publishers, New York. 894 pages. 
$24.50. First volume of the revised 
edition of the well-known ten-volume 
series, this comprises treatment of the 
topics related to fundamental proper- 
ties of matter, such as density, temper- 
ature, molecular weight, melting and 
boiling point, solubility, viscosity, sur- 
face and interface phenomena, osmotic 
pressure, as well as automatic control 
and recording. 


X-Ray Spectrochemical Analysis. By 
L. S. Birks. Interscience Publishers, 
New York. 137 pages. $5.75. A con- 
cisely written booklet—Volume 11 in 
the series “Chemical Analysis”— this 
will serve to give an up-to-date ac- 
counting of X-ray spectrochemical an- 
alysis to the research scientist. It also 
will be very instructive to technicians 
already familiar with X-ray techniques 
and to scientists and engineers who 
have incidental interest in the appara- 
tus, the method and its applications. 


Non-Benzenoid Aromatic Compounds. 
Ed. by D. Ginsburg. Interscience Pub- 
lishers, New York. 543 pages. $18. The 
noted contributors to this volume have 
thoroughly reviewed the synthetic 
pathways to the nonbenzenoid aromatic 
compounds and have provided excellent 
discussions on the nature of aromati- 
city, the peculiar chemical reactions of 
this class of compounds, and the com- 
parison between theoretical treatments 
and actual properties. Book is well 
documented with over 1,600 up-to-date 
literature references. 


Quantum Chemistry—Methods and 
Applications. By R. Daudel, R. Le- 
febvre, and C. Moser. Interscience 
Publishers, New York. 572 pages. 
$14.50. Written by a group of inter- 
nationally known experts, this book 
is intended for those who might wish 
to know how to calculate wave func- 
tions of molecules and how to use these 
functions to study some of their physi- 
cal and chemical properties. 


The Merck Index. 7th ed. Ed. by G. 
Stecher, et al. Merck & Co., Inc., Rah- 
way, N. J. 1,641 pages. $12. The com- 
completely new 7th edition of the 
familiar index contains over 1,600 
pages of text, covering nearly 10,000 
descriptions of individual substances, 
more than 3,300 structural formulas, 
and about 30,000 names of chemicals 
and drugs alphabetically arranged and 
cross-indexed. It is an essential refer- 
ence book for the practicing medicinal) 
chemist. 


Modern Coordination Chemistry. Ed. 
by J. Lewis and R. G. Wilkins. Inter- 
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science Publishers, New York. 487 
pages. $12.50. The past 20 years have 
witnessed a tremendous rekindling of 
interest in the chemistry of coordina- 
tion compounds since quantum me- 
chanics opened greater insight into 
this field. The present book contains 
contributed chapters on the thermo- 
dynamics, reaction rates of transi- 
tional complexes; isomerism; visible, 
ultraviolet and infrared spectra; and 
magnetochemistry of coordination 
complex compounds. 


Pyridine and Its Derivatives. Part 1. 
Ed. by E. Klingsberg. Interscience 
Publishers, New York. 613 pages. 
$49. Volume 14 of the series “The 
Chemistry of Heterocyclic Compounds” 
has been divided into four parts be- 
cause of the vast amount of literature 
on pyridines. Part 1 covers physical 
and chemical properties of pyridine, 
partially hydrogenated pyridines, nat- 
ural sources of the pyridine ring, 
pyridines by degradation of natural 
products, and synthetic methods for 
preparation of pyridines. 


Lipide Chemistry. By D. J. Hanahan. 
John Wiley and Sons, New York. 330 
pages. $10. First of a pair, this vol- 
ume concerns itself primarily with 
recent progress in the isolation, puri- 
fication and chemistry of the simple 
and complex lipids and lipoproteins of 
mammals. The nature of the associa- 
tion of lipids with proteins receives 
consideration. A companion volume, 
entitled Lipide Metabolism, edited by 
K. Bloch, is on press. 


Advances in Organic Chemistry: Meth- 
ods and Results. Vol. 1. Ed. by R. A. 
Raphael, E. C. Taylor and H. Wyn- 
berg. Interscience Publishers, New 
York. 387 pages. $12. First in a con- 
templated series, this volume presents 
articles dealing with new aspects, and 
novel extensions to well-established 
methods, in organic chemistry. Each 
chapter contains a discussion of the 
scope and limitations of the subject 
under consideration, and in most in- 
stances experimental conditions and 
procedures are presented. 


More New Books 


Elementary Theoretical Fluid Mechan- 
ics). By Karl Brenkert, Jr. Wiley. 
$7.50. 


Runnerless Molding. By E. P. Moslo. 
Reinhold. $4.95. 


Pulp and Paper. Vol. I, 2nd ed. By 
J. P. Casey. Interscience. $19.50. 


Progress in Dielectrics. Vol. II. Ed. 
by J. B. Birks & J. H. Schulman. 
Wiley. $9.50. 
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DON’T WO 
OVERRANGING THIS METER BODY 





The exclusive Barton rupture-proof dual bellows meter 
is not affected by overranging, maintains calibration 
and requires minimum maintenance. 


Built-in ability to withstand violent line surges, yet immediate response 
to the slightest differential pressure or level changes— that’s the 
Barton rupture-proof 199 meter body. Proved in countless demanding 
installations, the 199 meter body is the heart of an entire line of precise 
instruments that includes controllers, indicators, recorders, integrators, 
transmitters and switches. The 199 meter body features such refine- 
ments as temperature compensation for maximum stability, adjustable 
pulsation dampener for positive response control, top and bottom 
pressure taps for self-draining and easy venting. The 199 is available 
in a full range of differential pressures up to 50 psi and static pressure 
ratings up to 6,000 psi. For the ultimate in dependability, accuracy and 
minimum maintenance, specify Barton. 


INSTRUMENT CORPORATION 








580 MONTEREY PASS ROAD, MONTEREY PARK, CALIFORNIA 
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SUPERIOR ABRASION RESISTANCE, 
GOOD CAKE PICK-UP AND RELEASE 


Now NFM blends a combination of required performance 
qualities into custom fabrics to fit any specific filtration process. 
Example: for rugged strength and easy cake discharge, we take 
smooth filaments of linear polyethylene or PVC as the warp, and 
weave them with filling yarns of spun or staple dynel or orlon 
for good cake retention. The variety of available hyphenates 
(PVC-dynel, linear polyethylene-dynel, linear polyethylene- 
orlon, and similar combinations with polypropylene) permits the 
looming of fabrics to any desired formula of tensile strength, 
abrasion resistance, heat tolerance, chemical resistance, cake 
retentivity and release. This flexibility in combining yarn charac- 
teristics means you can specify an NFM cloth that answers your 
difficult filtering problem most efficiently and economically. 


Tell us your application , we will send you samples 


Whavers of ndustrial Filter Media for over Fifty Years 


ee oy 
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| 
~~ 


‘AL FILTER MEDIA Corpotation 


Ms. 5,/>, a ee 


Main Office: 1717 Dixwell Avenue, New Haven 14, Connecticut * CHestnut 8-5566 
Western Office and Factory: 333 So. Third East St., P.O. Box 156, Salt Lake City 10, Utah 


Sales Offices 
Atigate, Oe Georgia: 990 LJadriden, 8 o. ,e Chicago, Mlinols: 6034 N. Cioere Avenue 
19, Ohio: P.O. Box 94 Maquinaria inere @ Industrial, 8.A., 
Aihambra {LA Area), Californie: Mexico, Apartado #215 
0 South Ist Street Houston, Texas: toot 3 efferson Avenue 


Toronto, Ontario: C. P. R. Roadway, 1119 Yonge Street 








Letters: Pro & Con 


Pro: Silicones Article 
Sir: 

We have had a request for a 
quantity of reprints of the article, 
“Silicones Solve Problems,” on p. 
156 of your Aug. 22 issue. 

I would like to note that Mr. 
Brennan’s handling of this piece 
was very well received here, and 
I have heard nothing but favorable 
comments concerning it. I trust it 
will be of great benefit to your 
readers. I know it will do consider- 
able service in providing a better 
understanding of the silicone in- 
dustry and the versatility of prod- 
ucts currently available. 

L. W. MAHAR 
General Electric Co. 
Waterford, N. Y. 





Pro: Prof. Natta 
Sir: 

Your June 27 Process Flowsheet 
(pp. 96-99) describing the opera- 
tion of Humble’s polypropylene 
plant at Baytown, Tex., was head- 
lined, “Polypropylene by the Zieg- 
ler Process.” In the article, you 
mentioned that, among other poly- 
propylene plants now on stream or 
on the way, using Ziegler chemis- 
try, there is the plant of Monte- 
catini’s Novamont subsidiary. 

Both the headline and this state- 
ment seem misleading. The first 
scientist to produce commercially 
usable polypropylene was Prof. 
Natta of the Polytechnic of Milan, 
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and there is no doubt that Nova- 
mont’s plant will use Natta’s inven- 
tions and chemistry as industrially 
developed by Montecatini. 

Montecatini was one of the 
earliest licensees of Prof. Ziegler’s lawrence 24” Sy Cir- 
invention of complex organometal- ) exon Sh of Nickel Alloy 
lic catalysts and the possibility of 
using such catalysts to polymerize 
ethylene. Shortly after this dis- 
closure, Prof. Natta, Montecatini’s 
consultant, working with Ziegler- 
type catalysts, discovered sterically 
differentiated polypropylene, and 
somewhat later he _ discovered 
stereospecific catalysis and invented 
his stereospecific propylene poly- 
merization processes. 

Both Ziegler and Natta are out- 
standing scientists, but let us give 
credit to each of them where it 
belongs. 

MARIO L. OTTOLENGHI 
Novamont Corp. 
New York, N. Y. 





Cross Section of lawrence Horizontal Propeller Pump 


Pro: Ribbon Blenders PROPELLER PUMPS 


Sir: 
Congratulations on your excellent FOR THE 


report on Solid-Solid Blending CHEMICAL and PROCESS 
(Aug. 8, pp. 107-128). 

However, I take exception to the 
statement that the ribbon blender : N o U > T R ! & $ 
is not in the same class as the 
twin-shell unit. The  twin-shell 
blender is a modified tumbling bar- 
rel with its axis reversed and a 
half shell added to enhance its mix- 
ing characteristics. Mr. Fischer 
compared this most sophisticated of 
tumbling barrels with a rudiment- 
ary ribbon blender. In fairness, it 
should be compared to the very 
sophisticated modern ribbon ma- 
chines available today. 

Modern ribbon blenders can be 
used on slurries and can be operated 
continuously, Because they do not << Soogile 
depend on a situation of random 5 bs 
distribution due to gravity forces, he L AW & = ae © ie 
control during blending is excellent. ’ ae 

The blending examples in Mr. 

Fischer’s article did not include an t Pp ag ae ? 4 
operation where a material tends to 
agglomerate with itself in the pres- 

ence of other ingredients. No 4 Ni C$ 
amount of tumbling can overcome e 
this, This type of operation re- 371 MARKET STREET, LAWRENCE, MASS. 


Lawrence Propeller or Axial Flow Pumps are widely used 
to circulate large volumes of liquid or slurry against low heads 
as in evaporators, crystallizers, etc. This type of pump is 
particularly well adapted for circulating service because of 
its simplicity, high efficiency, and low first cost. The flow can 
be arranged in either direction and the casing turned to any 
position desired to serve as an elbow. The capacity can be 
closely regulated by varying the speed—very important in 
crystallization processes where a uniform velocity must be 
maintained. 

Lawrence Propeller Pumps are made of the 
metals and alloys best suited for their ability 
to resist the corrosive and abrasive action of 
the liquid pumped. 
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Jerguson Heated Gages and Valves are 
built to meet the special conditions present 
when working with liquids which must be 
kept at higher than ambient temperatures 
. . « for process reasons or to hasten the 
speed of response to level changes. They 
also have wide application to prevent 
breakage through freezing. 


Select from a complefe line 


@ Reflex or transparent gages 
@ Union or non-union valves 
e@ External or internal heating 
@ Steam or electric heating 


e@ Materials meet or exceed AISI, ASTM 
and/or API-ASME requirements 


New Electric Heating 


Electrically heated gages have a completely 
new heating system with greatly improved 
efficiency. For use where steam is not avail- 
able. Offered in External Tube Models 
only. 


)write for Heated Gage Catalog. 


JERGUSON 


and Valves for the 
Observation of Liquids and Levels 
JERGUSON GAGE & VALVE COMPANY 


100 Adams Street, Burlington, Mass. 
Offices in Major Cities 











PRO & CON... 


quires a certain amount of smear- 
ing on the unit walls in order to 
accomplish good blending. 

There was little consideration 
given to that rather large group of 
solid-solid blends that require heat 
transfer during blending. Whether 
it be heating or cooling, the con- 
figuration in a ribbon unit, with 
its constantly contacted transfer 
surfaces, is more effective than the 
intermittent contact in any type of 
tumbling machine. 

These are only some of the high- 
lights which I believe your presen- 
tation lacked concerning the use of 
ribbon blenders. 

ALEXANDER A. MCINTYRE 
Sperry Rand Co. 
New Holland, Pa. 





Making Corrections 
Sir: 

I would like to make two com- 
ments about Chemical Engineering. 
On the “pro” side, I have appreci- 
ated, in general, the changes intro- 
duced during past years. The ar- 
rangement of articles such that one 
does not end and another begin on 
the same sheet is a particularly 
desirable feature. 

On the “con” side, I would like 
to propose a more positive method 
of bringing corrections of previous 
articles to the attention of your 
readers. Few things can cause a 
reader to lose faith in a journal 
more quickly than the knowledge 
that articles published therein may 
contain inaccuracies. From a prac- 
tical point of view, however, it is 
inevitable that errors (typograph- 
ical and otherwise) will be made in 
some of the many articles published 
each year. 

If we agree that errors are in- 
evitable, then we must also agree 
that published corrections are in- 
dispensable. In many journals, such 
corrections seem to be inserted hap- 
hazardly at the end of other articles 
or buried on a back page. 

Could you publish corrections in 
a specified section of each issue? 
Knowing where to look would make 
it a simple matter for the reader to 
clip and retain all corrections and 


October 


to make appropriate revisions in 

filed articles at his convenience. 
CHARLES D. JOHNSON 

Arthur G. McKee Co. 

Cleveland, Ohio 


> We do have a regular place for 
publishing corrections. On those 
rare occasions when they’re neces- 
sary we publish them in this de- 
partment as letters to the editor. 
The only exception is that occasion- 
ally a correction concerning a 
specific editorial department (e.g., 
Chementator, Plant Notebook) may 
appear in a subsequent issue of the 
same department.—ED. 





Engineer or Manager? 
Sir: 

Your article, “That Other Grass 
Is Always Greener” (July 25, pp. 
127-130), was very interesting. 

But the survey that you report 
overlooked a very important point. 
It assumed equal qualifications for 
either engineering or management. 
It may be flattering to believe that 
one is as well qualified for manage- 
ment as he is for engineering, but 
if all who responded to the survey 
were tested, I’d guess that some 
of the best engineers would make 
the poorest managers, and some of 
the poorer engineers would prob- 
ably never get the chance to show 
they could be good managers. 

It is evident from the survey that 
engineers and engineering man- 
agers view things from different 
perspectives. Is every engineer who 
cherishes the hope of becoming a 
manager going to change his view- 
point, or is he going to try to revo- 
lutionize management single-hand- 
edly by changing the management 
concept? 

It is surprising that the survey 
turned up so little difference be- 
tween union and nonunion answers. 
The effect of unionism is toward 
more regimentation and less in- 
dividualism. Maybe the same could 
be said of the status of the P.E. 
designation. 

A. E. Jurs, JR. 
Shand & Jurs Co. 
Berkeley, Calif. 
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FOR CRITICAL INSTRUMENT 


7 are NR ont a, 


pee we 


One of five Joy WNOL 114E 
oil-free compressors installed 
at a large mid-western brew- 
ery. Each 200 hp machine 
supplies 1100 cfm at 90 psi. 


AIR MOVING EQUIPMENT FOR ALL INDUSTRY w 


Joy oil-free compressors are usually found in the most critical applications. 
Delicate instruments used to control critical temperatures and pressures re- 
quire air that is absolutely free of oil or moisture. Food, beverage and phar- 
maceutical processes demand clean, dry air. Joy compressors supply that air 
on a continuous duty basis and at low cost. 

Heavy-duty construction with particular attention to the non-lubricated 
cylinder parts results in extremely low maintenance. Exclusive T-block piston 
rings compensate automatically for wear; inlet and exhaust valves are of 
highest quality stainless steel; cylinder liners are heavy chrome plated for 
corrosion resistance. 

Such attention to construction details has made Joy the preferred com- 
pressors for critical non-lubricated service. Get complete information by 


writing for bulletin 2469-11. 
J 








Joy AP ett Cains 
Oliver Building, Pittsburgh 22, Pa. 


Reciprocating Single Stage -| Multi-Stage | Axial In Canada: Joy Manufacturing Company 
Compressors Centritugal Centrifugal Compressors (Canada) Limited, Galt, Ontario 




















CHEMICAL ENGINEERING—October 31, 1960 173 














THERE’S A 


SARGENT 
DRYER 





to do the job... 
easier, better, 
most economically 





Where completely flexible operation in the batch drying 
of many different materials is necessary, where speed of 
cleaning to prevent contamination is of utmost importance, 
the performance of SARGENT Tray and Truck Dryers is 
unsurpassed. These dryers are at work everywhere through- 
out the chemical process industries. They are protecting 
the color, flavor, texture of fine foods. They are working 
on pigments, explosives, pharmaceuticals, and many other 
products where extreme care is needed. They are at work 
in petro-chemical labs and development plants, in rubber 
product research and development, in biology labs... 
and in classified fields. 


Modern, streamlined, with complete recording and control 
instrumentation, with every known safety device for pro- 
tection of material and personnel — from two trays to two 
hundred trays — these SARGENTS do their job... 
thoroughly, dependably, gently. Every SARGENT Dryer 
carries a firm performance guarantee. 


Whatever your drying problem, SARGENT can help you. 
Let us show you how. 


c. 6. 


Massachusetts 


Graniteville, sixcr bs 4 


PHILADELPHIA * CINCINNATI * CHARLOTTE * ATLANTA * HOUSTON © DETROIT 
NEW YORK * CHICAGO + LOS ANGELES * TORONTO 





Manufacturers’. Literature 





Contents of This Issue 


Chemicals 

Construction materials.. 176 
Electrical & mechanical. 177 
Handling & packaging. 178 
Heating & cooling 179 
Instruments & controls.. 179 
Pipe, fittings, valves.... 180 
Process Equipment .... 182 
Pumps, fans, compressors 190 
Services & miscellaneous 191 











SARGENT’S SONS CORPORATION 





Chemicals 


White Data Sheets detail 
properties of each grade of Alcoa 
Alumina available to speed your 
own product Sn activity. 
Copy on reques 
123 a Co. of America 


Catalyst Carriers Macroport “A” 
are currently available as spheres, 
pellets, and aggregate of fused 
aluminum oxide. Complete details 
on Macroport “A” carriers. 

87 *Norton Company 


Chemicals High quality ketones, 
alcohols, and intermediates, coupled 
with technical assistance to sur- 
face-coating formulators. Infor- 
mation about the many chemicals. 
Cover *Shell Chemical Co. 


Custom Synthesis Catalog lists 
formulae and simplified molecular 
structure diagrams of sixty-five 
production chemicals and sixty- 
seven ies ~~ chemicals. 
174A Elanco Products Co. 


Dry Sulfamic Acid Product 
now be obtained for removal of 
lime scale deposits from evapo- 
rative condensers and cooling tower 


systems. No. 1645. 
79-80g¢ *U.S. Industrial Chemicals Co. 


Floor Protection Literature de- 
scribes faster, less expensive way 
to protect and renew concrete and 
wood floors with epoxy plastic 
am many problem chemicals. 

Steelcote Mfg. Co. 


Hydrogen Gas Produced at low 
cost, and with low initial invest- 
ment, from commercial anhydrous 
ammonia using a new adsorption 
process described in bulletin. 
174C The Electric Furnace Co. 


Industrial Mine Wastes 
on acid mine drainage problems 
has developed information that is 
ven in paper “The Oxidation of 
tan Cunslomerates”. 
Mellon Institute 


° ~~ ¢ From advertisement, this issue. 
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Lignosulfonates Booklet describes 
material used as dispersing, bind- 
ing and chelating agent. Molecular 
structure, physical characteristics 
and analyses given. 
175A Marathon Chemical Co. 


Mold Compounds Answers to basic 
questions about the nature, purpose 
and gees pened of cold setting 
flexible mold compounds given in 
bulletin. 
175B Smooth-On Mfg. Co. 


Molecular Sieves are always uni- 
form, with ‘eo capacity, high 
strength, and high bulk density. 
Available in regular & special 
grades to meet your specifications. 

165 *Linde Co., Div. of Union Carbide 


Organphosphites Bulletin 80 cov- 
ers in detail triphenyl phosphite, 
diphenyldecyl phosp phite, phenyl- 
didecyl peanee & tridecy] phos- 
a ncludes specifications. 

*Hooker Chemical Corp. 


Polyethylene Formulation recently 
developed for extrusion-coating of 
paper described in bulletin that 

gives data on equipment, proper- 
ties and coating conditions. 

175C Eastman Chemical Products Inc. 


Resins 20-page booklet includes 
explanation supplemented with 
graphic and tabular data on the 
selection of the Ee blend of 
resins to achieve desired balance. 
175D Rohm & Haas Co. 

Shielding Metals Brochure con- 
tains data on comparative costs 
analyses, and on corrosion resist- 
ance with about 150 acids and 
chemicals of lead surfaced metal. 
175E Knapp Mills Inc. 

Sight Glasses Bulletin contains 
property data and installation in- 
formation on sight glasses used in 
such places as absorption columns, 
reaction kettles etc. 
175F Corning Glass Works 

Silicone Arnti-Foam Anti-Foam 60 
kills foam without affecting the 
other properties of your process. 
Disperses instantly in aqueous sys- 
tems. Sample. 
4 *General Electric Co. 


* From advertisement, this issue. 


Want to build up your 
files and keep them up-to- 
date? You can get any public- 
cation in this comprehensive 
guide — free —just for the 
asking. 

It’s easy — simply circle 
item’s number on the Reader 
Service Postcard and mail. 
Replies will come directly 
from companies offering the 
literature. 
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A COMPLETE 
INTEGRATED SERVICE 


now offered by 


Tolhuret 


CENTRIFUGALS 


Niagara 
PRESSURE FILTERS 


FE INC 


CONTINUOUS FILTERS 
FEON 


FILTER MEDIA 


American Machine and Metals. Ine 


EAST MOLINE, ILLINOIS 





specialists in LITERATURE . . . 


All phases of 


a ) ®) han g are discussed in 
. oe the latest edition of U.S.I.’s bro- 
chure Bane gy , Metallic Sodium 

ale on a Plant Scale’ 
79-80b *U.S. Industrial Chemicals Co. 
* Sodium Peroxide in 


pt itn ge sheet giving specifications, 


a CENTRIFUGALS pine data &usés.” Taformation tn 


79-80e *U.S. Industrial Chemicals Co. 


m-Sulfobenzoic Acid 
mediate for dyes, colors, color de- 
velo & couplers, surfactants, 
textile treating agents, flavors, 
drugs, etc. Data Sheet. 

79-80j *U.S. Industrial Chemicals Co. 


Booklet rates Pen- 
ton’s performance when exposed to 
over 280 different chemicals & 
chemical reagents. Also a 7 of 
“The Penton Buyer’s Guide 
28 *Hercules Powder Co., Inc. 


Urethane Elastomers New group 
now offered for use where abrasion 
resistance is essential. Suggested 
for chute linings, Fa -line craw- 
ler wheels, scra etc. 

79-80a *U.S. Indus rial Chemicals Co. 


Wet-Process Phosphoric Acid 
new process to make 
diammonium phosphate fertilizer 
is being developed. Process being 
adapted to various grades 

79-80c *U.S. Industeial | Chemicals Co. 


Construction Material 


Fabrication Corrosion problems 
solved through resin bonded fiber- 
glass construction. Process equip- 
ment such as ducts, stacks, hoods, 
etc. Facts in Bul. 101. 

162 *du Verre Inc. 


re ee ss pore: Obs. ee 
® able ouble er, perforate 
-M alloy sheet med ediun. Smooth, 
Oo ATIC assures stro rigid for diatomite filters, 
ita entrifuges, other. Catalog 57. 
con sta nt nualityv ¢ L190b *Multi-Metal Wire Cloth Co., Inc. 
Engineered Floors to with- 
pr = prencieaes shock, Bota 
on an. pe» * Ww ou 
The completely automated BATCH-O-MATIC re- cracking -§ spall complete 
duces exposure time to maintain product sta- tts ee avaliable a a 
bility. Variable speed and time controls sii ibis: 7 Midi meds aitlianis 
; ; ac a 
duplicate any cycle of operations. Low-speed cen protect Sour cauiamment. The 
plowing helps prevent crystal damage. Can Spraywelder | Catalo and the Col- 
be constructed of stainless steel, “Hastelloy,” a ont — g Manual are 
titanium or other alloys. Corrosion-resistant T201 all Tishaa Corp. 


coatings may be specified. 


The BATCH-O-MATIC handles greater out-of- 


. M.. , . p 
balance loads with minimum vibration because Additional specifications & samples 
of its low, compact design and exclusive CENTER- Sl able on red ’The Ruberoid Co. 


® 
1 ° 
a Lead Products These products in- 
Fast bottom discharge increases production. pen Boom cg mn gp on ta Bg 
For complete data, see the TOLHURST section standard fiittings. Bul. 162, the 


i i i i i Lead Handbook for the CPI. 
in Chemical Engineering Catalog or write <n ae daaan & bitaine 


Dept. CET-1060 for free bulletins. 

Mechanical Seals 16-page data 
booklet on seal selection describes 
various types available and their 
Hons of under various condi- 

a. of service. 
Goulds Pumps, Inc. 


* From advertisement, this issue. 
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LITERATURE .. . 


Nickel Alloys Documentation for 
the use of Monel & Inconel alloys 
in handling fluorine & its com- 
— can be obtained easily in 
4— booklet 
147 Fan Nickel Co., Inc. 


Preneeiny 7 Gotan Polyken 960 
Boy om ee pipeline seating. 

ndle, simple to apply, & 
ite Y cathode protection require- 
ments are low. Details on request. 
160 *The Kendall Co. 


Stainless Steel ELC grades make 
it ible to assemble or repair 
equipment in the field by welding. 
Information available on their 
cost-reducing use in chem. plants. 
149 *Armco Steel Corp. 


Silicone Insulation Silicone insu- 
lation systems made with Silastic 
silicone rubber is ideal for any 
location. New brochure on Silicone 
Insulation is available. 

75 *Dow Corning Corp. 


Tank & Pressure Vessels 
capacity vessels & tanks of mild 
Stainless or alloy clad steel for 
‘pulp induste butane, petroleum 
Roa industries. 16-pg. Catalog. 
*Posey Iron Works Inc. 

Wire Cloth & Filter Cloth 
able in all alloys, Rg ny and 
meshes in sizes up to 244” wide. 
Roll or cut to - Details avail- 

able in Catal 

490a *Multi-Meta Wire Cloth Co. Inc. 


Electrical & Mechanical 


Electro-magnetic drives 12-page 
booklet describes how drives work, 
what they include and where they 
are used. In addition, the various 


Sng are discussed. 
177A Westinghouse Electric Corp. 


Expansion Joints Three re of 
expansion joints are av. 
Corrufiex Packless, Ram-Pak, a 
Slip Type. Comprehensive catalogs 
are availabl 
21 *Yuba Consolidated Industries 


Explosion-proof Electrical Devices 
Catalog lists nearly everything you 
could want for hazardous areas. 
Explosion-proof telephones, horns, 
clocks, instrument closures, etc. 
40 *Crouse-Hinds 


Lighting Unit....The Intenso “Quartz- 
lite 600” is ideal for signboards, dis- 
plays, outdoor sports, building 
security, mobile np eo storage 
areas & many other 
1 ‘Appleton F Electric Co. 


Custom — motors are 
easily-removable os yyrenen er 
Frame, end shields and conduit 
box are cast iron. Feature custom- 


a bearing seals. 
*General Electric Co. 


20-page catalog de- 
tails complete and current product 
line; contains information on elec- 
trical and physical Peeeneers of 
transistors, rectifiers etc. 
177B Hoffman Electronics Corp. 


Redu 36-page enees 
describes ‘comps — ed and 
panded line of “ design” 
parallel shaft reducers = 57 sizes 
oe 23 new sizes. 
177C Link-Belt Co. 


© Fre From advertisement, this issue. 





specialists in 


LIQUID 
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separation 
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Photo courtesy of 
Kind and Knox Gelatin Company, Camden, N. J. 


hundreds of materials 


‘faster at less cos 


The highest flow rates result from the ad- 
vanced hydraulic design of NIAGARA FILTERS. 
Leaf design and high pressure sluicing mech- 
anism or vibrator provide fast wet or dry cake 
removal and cloth washing without manual 
labor. Filter cloth life is lengthened. 


Niagara also offers these benefits: Fully auto- 
mated where feasible. Complete removal of 
suspended solids. Minimum floor space re- 
quirements. Low initial and maintenance costs. 
See NIAGARA section in Chemical Engineering 
Catalog for details, or write Dept. CEN-1060 
for bulletins. 





TUT 


BING. 


CONTINUOUS 
VACUUM AND 
PRESSURE FILTERS 


Photo courtes 


EASTMAN K DAK COMPANY, ROCHESTER, N. Y. 


up production 


r a 
i 
and cut downti: 


FEinc custom designs every filter for a spe- 
cific application. This insures greater yield 
with less downtime over longer periods of con- 
tinuous operation. Standard sizes range from 
5 to 800 sq. ft. of filtering area. 


The FEinc strING DISCHARGE filter eliminates 
blow-back and produces a cake of low mois- 
ture content. The precoatT filter gives high 
clarity of effluent and flow rates. The HorI- 
ZONTAL filter offers extremely high hourly out- 
put. A complete line of SCRAPER, ROLLER 
DISCHARGE and pisc filters is also available. 
See complete data in the FEinc section in 
Chemical Engineering Catalog, or write Dept. 
CEFE-1060 for free bulletins. 





LITERATURE . . . 
Handling & Packaging 


Backet Elevators Complete line 
includes 14 types in 4 basic desi gns 
. . . centrifugal, positive, oS 
uous, & internal discharge. 
tory-aligned compenents wectaine. 
12 *Link-Belt Co. 


Check We pMestene covered 

lied to all 

types of dry or _ single or 

multi unit containers for a contin- 
uous check on filling accuracy 

178A Weighing & Controls, Inc. 


Conveyor Drives adaptable to con- 
veyors of all types, agitators, screw 
conveyors, machines & for any 
other transmission of power. Illus- 


trated catalogs. 
133 *Morse Chain Co. 


Drums, Stainless Steel Choice of 
drums in 30- & 55-gal. capacities 
with removable heads; with tight 
heads, 55 gal. High resistance to 
corrosion. Full specifications. 

3 *Pressed Steel Tank Co. 


Feeders Bulletin contains detailed 
description of feeder for continuous 
feeding of large quantities of dry 
materials. Includes performance 
specifications and ae. 
178B B-I-F Industries 


Feeding Systems Loss-in-weight 
eeding systems are currently being 
used for such difficult materials as 
Carbon Black, Latex, Ammonium 
Perchlorate, etc. Bul. 32-R2. 

159 *B-I-F Industries, Inc. 


Insulation A ey % of the Foamglas 
Insulation Cata the Armour 
Fact Sheet ofterel. Data Sheets 
on the complete line of accessory 
materials for use with Foamglas. 
16 *Pittsburgh Corning Corp. 


Leverage System uaranteed ac- 
curate for the life of the soale. Lit- 
erature on its application to filling 
batching and checkweighing opera- 
tions is available. 

150 *Thayer Scale Corp. 


Liquid Disposal Cans with e 
receiving spout for easy was 
liquid disposal. Flam arrester pro- 
tection at unrns opening. De- 
a in “Red — 

The Protectoseal Co. 


Pneumatic System The complete 

awe on the savings with a Pneu- 

c System for a particular prob- 

lem is contained in Bulletin’ I-54 
which is available on request. 

144a *Sprout, Waldron & Co., Inc. 


Safety Storage & Dispens Cans.. 
Oval shape require less 5s ace. 
Flame arrester protection at all 
openings. “Red + a 


flammables wy 
186c Sollactonel Co. 


Safety Tilt Can Assemblies easily 
ilted for accurate, dripless dis- 
pas from self-closing faucet. 
an returns to vertical position 
when released. “Red Book”. 
186d *The Protectoseal Co. 


‘wid Printweigh are available in 
e 0 

Portable, Floor 

Built-in Tuck CY Overhead Trac 


Motor Truck s. Bul. 2017. 
182 ‘oledo Scale Corp. 


* From advertisement, this issue. 
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LIQUID 


SOLIDS 


separation 


LITERATURE .. . 


FEON 


GENERIC NAME, DEFINITION AND 
TRADE NAMES OF MAN-MADE FIBERS 


Heating & Cooling 


Bul. E-1 shows designs 
in heat exchangers, reactors, oil 





chillers, crystallizers, pressure ves- 
sels, steam generators & ice making 
& refrigerating machinery. 

90 Henry Vogt Machine Co. 


Fan Sets Units are ideally 
suited for supply or exhaust jobs 
indoor or outdoors. Catalog 517 
contains 36 pgs. of information, 
selector charts, dimensions, etc. 
183 oe Fan Co. 


General Catalog 2-page catalog 
covers radiators, Ph exchangers, 
ee air coolers, industrial 
and oil fiel aes ane and heating 
- air cond ening at Ee oducts. 

diator Co. 


Heat Exchanger Information about 
the P-12 Plate Heat Exchanger as 
well as a wide range of plate heat 
exchangers for a variety of applica- 
tions is available on request. 

6-7a *The De Laval Separator Co. 


for unmatched drying 

quay. Bench, Cabinet, Truck and 

onveyor types offer convection 

heating for fast, om heat 
Eccsetns. Bulletin 127 

*W. S. Rockwell Co. 


Panelcoil Complete technical data 
and on Panelcoil can be 
found in ta Sheet 15-60 Series 
and in Price Bulletin 259 which is 
available on request. 

an Products, Inc. 


Instruments & Controls 


The new BillionAire Ana- 
lyzer is the hypersensitive instru- 
ment. New bulletin as well as 
other process stream analyzer liter- 
ature is offered. 

18-19 *Mine Safety Appliances Co. 


Controls, Remote Crown Hydra- 
Trol remote controls are self-con- 
tained, manual-hydraulic a 
ing devices. Standard AR & 
MAT type controls are described. 
179B General Controls Co. 


Diaphragm Seals for protection of 
pressure instruments against cor- 
rosion and clogging are illustrated 
and described in Bulletin 250. 
Covers all models. 
179C Brooks Rotameter Co. 


Heated Gages & Valves are built 
to meet the special sneiions 
present when working with — 
which must be kept at Jatalow an 
ambiet temperatures. Catal 

*Jerguson Gage & Valve Co. 


Indicators The SS Series is a com- 
lete line of omens measuring 
truments for ft, pressure, 


per : 
179D Hagan Chemicals & Controls 


Level Control 
available 


Elect 
three models; 
super-sensitive relay, B-05 


purpose = and B-06 self-con- 
tained. ulletins 
T200 "Shpstrmnente: Inc. 


* From advertisement, this issue. 


GENERIC 
NAME 


FTC DEFINITION 


TRADE NAME 





Acetate 


ACELE" CELANESE* 
ESTRON™ 





Acrylic 


ifostensd Shar tn WORD Re fiber-forming su! 
poh on composed of at least 85% by reich of cxrylont 
eae wets (Cl it). 


ACRILAN* cope fe 
ORLON” ZEFRAN" 





Azion 


—a mani fiber in which the fiber-forming substance is composed 
of any regenerated paturally occurring proteins. 


No current commercial 
domestic production 





Glass 


—a manufactured fiber in which the fiber-forming substance is glass. 


FIBERGLAS* 
Also made and sold under 
generic name by 14, 22 & 27 





Metallic 


Elem ooo palma metal- 





FILDOR"' LUREX” 
METLON™ RAYMET: 





Modacrylic 


DYNEL” VEREL” 





—a manufactured fiber in which the fiber-forming substance is any long 
chain tynthetic polyamide having recurring amide groupe (¢-NH-) as an 
integral part of the polymer chain. 


Made and sold under generic 
name by 2, 4, 8, 12 & 21 





DARVAN’’ 





fiber-forming substance is 
at least 85% by weight of pr BP oom 


AVISCOPE® REEVON** 
ROYALENE* WYNENE*™ 
Also made under 


generic name 





Polyester 


—a manufactured fiber in which Nor yey | Pape ob ote long 
hain thetic polymer composed of at least y weight of an es’ 
of a dikydric alcoho! and terephthalic acid (p-HOOC - C,H, - COOH). 


DACRON® KODEL" 
TERON" VYCRON* 





Pauar 
nay Vil 


d fiber d of reg 


rT 4 


ufactured fibers of 
= replaced not more than 15% of the eee the aoe queues: 








BEMBERG* CORDURA" 
CORVAL” FORTISAN 
TYREX 


Also made and sold under 
generic name by 4, 5, 7, 21. 
3&3 





— a manufactured fiber in which the fiber-forming substance is comprised 
of natural or synthetic rubber. 





—a manufactured fiber in which the fiber- ny bee = pe is any long 
chain synthetic pol; <a of at least 80% by weight of vinylidene 
chloride units (-CH,-CC1,- 


Made ry sold under pa 
name ll, 16, 18 & 2 





a manufactured fiber in which the fiber-forming substance is a long 
chain synthetic polymer comprised of at least 85% of a segmented poly- 
urethane. 


LYCRA™ VYRENE* 





—a manufactured ee: in which the or nee gs substance is any long 
ebain synthetic polymer composed tt 50% by weight of vinyl 
alcohol units (-CH, SHOR. ), and in im the total of the vinyl alcohol 
units and any one or more of the various acetal units is at least 85% by 
weight of the fiber. 


Limited production by 1 








— a manufactured naw in which the fiber-forming substance is any long 
chain synthetic pol: composed of at least 85% by weight of vinyl 
chloride units (-C "CHC. ). 


Made and a \ aaa generic 
name by 5 & 
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EXAMPLE: _— seemed free-flow 
2 Fi nozzle discharging 860 
Spraco Full-Cone Free gon at 5 pon At this 


Flow Nozzles — for Shutter speed (1 /5,000 sec.) 


high capacity, low pres- pump pulsations are ap- 
sure installations parent in the spray pattern 


To answer a long felt processing need, Spraco recently developed a totally new 
line of full-cone, free-flow nozzles for high capacity, low pressure installations where 
clogging is a problem and a full-cone spray a necessity. Featuring streamlined 
internal vane construction with maximum vane openings, they offer minimal flow 
resistance, virtually eliminate clogging. 

Now widely used in cooling towers, coke quenching, aerating and purifying 
water supplies, and a host of chemical processing applications, Spraco Full-Cone 
Free-Flow nozzles are another excellent example of how Spraco cuts the cost of 
spraying by increasing the efficiency of the system. 

What's your spray nozzle problem? Spraco offers the most complete range 
of nozzle sizes and capacities available anywhere, always in stock, and made from 
bronze, cast iron, stainless steel, or, to order, from any special machineable material. 

Write today for the most comprehensive spray nozzle catalog ever published. 
Complete, accurate performance data for each of the hundreds of spray nozzles in 
the line. 


SPRAY ENGINEERING COMPANY, 775 Cambridge Street, 
Burlington, Mass. 


' SPRACO 
: NOZZLES 





LITERATURE... 


Meter Body The rupture-proof 
199 meter body is available in a 
full range of erential pressures 

& — pressure 


psi. 
arton Instrument Corp. 


The Kent Rotary Shunt 
Meter is an entirely self-contained 
unit for Pe rege the flow of 
steam, air, gas or water in pipe 
lines. Publisetion 939C. 
180A Energy Control Co., Inc. 


Pressure Elements are available 
from stock in ranges through 6000 
PSI, for flow recorders, pressure 
recorders, indicators, transmitters, 
and switches. Bul. 60-P-1. 
180B Industrial Instrument Corp. 


Recorder Bulletin 418 prosiare de- 
tails chart recorder for flow, 
pressure and temperature measure- 
ments. Chart speeds are available 
from % inch to 6 inches per hour. 

180C American Meter Co. 


ae of 150 psi for 
and back ssure. 
can Meter Co. 


Transmitter Both power & signal 
travel over the same pair of un- 
shielded wires in the electronic 
d/p cell transmitter. Complete de- 
tains in Bul. 21-10. 
57 *The Foxboro Co. 


Pipe, Fittings, Valves 


Piping Bondstrand is available in 
sizes from 2” through 8” with all 
necessary couplings & fittings. 
Bulletin containing complete da 
including physical Bo maw ag 
139 ercoat Corp 


Swivel Joints for practically all 
trochemical & chemical services. 

izes from %” to 12” diameter in 
steel & from 3” to 12” diameter in 


aluminum. Catalog. 

53 *Continental-Emsco Co. 
Bulletin describe dual-pur- 
hot water balancing valve, 

hat can take the place of two 


valves normally used in series on 


the return line of a water coil. 
180E American Air Filter Co. 


a & Chlorime -3. . 
137 *The Duriron Gor ine. 


lyvinyl chloride for use in chem- 
fea Vand food preceanag industries. 
alworth Co. 


Val a Gate 
ae poiniens © ag O8 & Y. gH or 180 


WP. solid wedge 
disc. pa. MF. vwith interchan, 


able split wed: Fig. 2453 
125a 4 Woe Wm. Powell Co. 


Valves Solenoid 
rted 


po: econ 
reliable operation to psi 
described in eee that gives 


specifications and 
180G ae bate’ Valve Co. 


* From advertisement, this issue. 
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Designed by the Fluor Corporation, Ltd., for the Union Texas Natural Gas Corp. 


It took a stork’s big brother to deliver this 225-ton baby 


High-capacity cranes were needed to handle this giant absorber unit (225 tons, 56’ long, 4” 
shell), that required special attention and equipment all along the way. First, it was made of 
ASTM A212 Grade B Firebox Quality Plate, charpy impact-tested by American Bridge to 15 ft. 
Ibs. @ —50°F. Then it was flame cut and roll formed. Its main stem was 100% radiographed, 
and its nozzle penetration was magnetic-particle inspected. The entire vessel was then stress 
relieved at 1150°F. for four hours. And finally, it was placed on special flat cars for delivery. 
[-] This kind of job demands the complete, modern, high-capacity facilities that permit our 
Orange, Texas plate shop to handle all kinds of custom plate work. High-capacity cranes, mam- 
moth car bottom furnaces, giant presses and bending rolls, the latest in welding equipment, 
and complete inspection facilities. This plus know-how and strategic location permit us to pro- 
duce all kinds of plate work efficiently and economically. And anything we make, we can erect. 
Write for our booklet on plate fabricating facilities and services. Seen ssh en Be 


General Offices: 525 William Penn Place, Pittsburgh, Pa. American Bridge 
Contracting Offices in: Ambridge * Atlanta « Baltimore e Birmingham e Boston e Chicago « Cincinnati f 
Cleveland « Dallas « Denver « Detroit « Elmira « Gary ¢ Harrisburg, Pa. « Houston e Los Angeles Division 0 


Memphis e Minneapolis « New York « Orange, Texas « Philadelphia e Pittsburgh e Portland, Ore. 
Roanoke e« St. Louis e San Francisco e Trenton e United States Steel Export Company, New York United States Steel 





TOLEDO SCALES that 








PRINT 








Complete Weight Records 
for You... 





. « » THE ANSWER to prevent 
“guesswork” and errors in cost control! 








BENCH SCALE PORTABLE SCALE 
9, 


FLOOR SCALE 





Toledo Printweigh Scales are 
available in a wide range of models, 
including Portable, Floor, and 
Bench types as illustrated; also 
Built-in, Hopper, Overhead Track 
and Motor Truck types. 











Human errors in reading, remembering and 
recording weights are eliminated with Toledo 
Printweigh ‘400’ Scales. They’re the surest 
way to satisfy your requirements for weight 
records that are complete and indisputable. 

Weights are printed in full figures, even 
when unit weights are used. Choice of printing 
on 8%” x 11” forms, or on tickets; also on 
strips. Weight data may be transmitted 
electrically for recording on remote adding or 
other office machines. ‘Memory’ feature 
available for printing weight data, even after 
load is removed. 

Toledo Printweigh ‘400’ Scales give new 
flexibility and efficiency in weighing . . . to 
cut costs, guard quality, prevent profit-steal- 
ing weighing errors. Ask your Toledo repre- 
sentative for the full story on Printweigh 
Scales, or WRITE TODAY FOR BUL- 
LETIN 2017. TOLEDO SCALE, Division 


of Toledo Scale Corporation, Toledo 12, Ohio 
(Toledo Scale Co. of Canada, Ltd., Windsor, Ont.) 


““MISFIT’’ SCALES MULTIPLY COSTS 

Scales can become “‘misfits” as a result of changes in plant layout, materials 
handling, inventory controls, value or quantity of materials weighed. If this has 
happened in your plant, the results can be costly. For example: weighing errors, 
production bottlenecks, materials handling inefficiencies. Be sure your scales 
are adequate for the job. Ask your Toledo representative about a scale adequacy 
check in your plant, or send for the Toledo Weight Fact Kit. 


Stavice 


T oO £ ad D O° Headquarters for 


Weighing Systems | 











LITERATURE... 


Valves, Solenoid Catalog Manual 

No. 108 describes valve construction 

& other general information as 

well as a Chemical Selection List & 
are Selection Charts. 

182A Valcor geeonag’ Corp. 


Valve, Swing Check Fig. 2433SS 
large stainless steel for 50 WP. 
Bolted flanged cap. Integral seat. 
Tefion disc & renewable seat ring 
available on Sen order. Lit, 
125b e Wm Powell Co. 


Valve, Tank Fig. 2309 large flush 
bottom tank valve for 1 W.P. 
Designed for fast draining. Disc 
opens into tank. Also available 
with disc opening into valve. 
125c *The Wm. Powell Co. 


Valve, “Y” Fig. 2107 small stain- 
less steel for 150 W.P. Flanged 
ends, but can be supplied with 
screwed or socket welding ends. 
Literature available. 
125d *The Wm. Powell Co. 


with teflon coated plugs 
are now available for use where 
infrequent or inadequate plug 
valve lubrication might be expected. 
New booklet on coated valves. 
145 *Rockwell Mfg. Co. 


Valves, Diaphram give smooth 
passage of material . . . eliminate 
trapping of solids, reduce frictional 
resistance. Information on how 
they can help your installation. 

89 *Grinnell Co. 


Valves, Emergency Relief rovide 
emergency relief capacity yond 
that furnished by operating vent. 
Weatherhood protects entire valve. 
Information in “Blue Book.” 
186b *The Protectoseal Co. 


for high-pressure 
corrosive service. Information on 
Aloyco valves for your specific cor- 
rosive service contained in Bulletin 


#7. 
156 *Alloy Steel Products Co. 


Valves, Gate Information on these 
rubber lined valves & data on other 
gate valves including the range of 
alloys, types & constructions for 
ordinary or special service. 

148 *Darling Valve & Mfg. Co. 


Process Equipment 


Attrition Mill details 
on the full line of single runner 
attrition mills covered in Bulletin 
143 which is now available to you 
on request. 
144b. *Sprout, Waldron & Co., Inc. 


Centrifugal The Batch-O-Matic 
handles greater out-of-balance 
loads with minimum vibration be- 
cause of its low, compact design & 
center-slung suspension. Bul. 

176 *American Machine & Metals, Inc. 


The HS 40 W Uni- 
versal Pressure Centrifugal is engi- 
neered for normal operation at 1000 
times gravity & internal pressures 
2 150 psi. Specifications. 


Complete 


*Baker Perkins 


The new SRG-214 

Hormotic centrifuge is capable of 
operating at pressures up to 123 psi 
iene higher where necessary). 
sed = 5,000 gals. per hr. 
Laval Separator Co. 


* ~* From advertisement, this issue. 
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CLARAGE 


V-belt driven 
Ready Units 


LS Ready Units have 
Low Speed, forward 
curved blade wheels. 
These are of the. 
long-recognized | 
Clarage Type HV 
multiblade design. 


‘ 


MS Ready Units have 
Medium Speed, _ 
backward inclined 
blade wheels with non- 
overloading horse- 
power characteristic. 


Class | design. 


Exceptionally sturdy, 
quiet, ready-to-run 
fan sets 


e for volumes up to 25,000 CFM 
e for static pressures thru 214” 
e for clean air up to 300° F. 


Distinguishing points — over 15 of them — make Catalog 517 . . . 36 pages of complete informa- 
these new Clarage units outstanding. tion, selector charts, capacity tables, dimensions. 
To mention a few: Better motor ventilation . . . Clarage Ready Units are et 
entire drive within frame of unit . . . complete ideally suited for supply or Came 
accessibility to motor, drive, and bearings. Learn exhaust jobs — indoors or 
more about the numerous specific advantages that outdoors — for buildings of 
mean greater value to you from Clarage. Request all types, all sizes. 


fa 
rod “Nirg 


Write for your Copy 
Dependable equipment for making air your servant 


CLARAGE FAN COMPANY 


Kalamazoo, Michigan 
SALES ENGINEERING OFFICES IN ALL PRINCIPAL CITIES e@ IN CANADA: Canada Fans, Ltd., 4285 Richelieu St., Montreal 
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This Adams plant, operating at Rohm & Haas since 1956, embodies all of the features 


necessary for safe and labor-saving filtration. 


HAZARD FREE FILTRATION 


... WITH MINIMUM OPERATING LABOR 
with Adams Chemical Filters 


A totally enclosed system . . . rapid backwashing without disassembly 

. corrosion resistant construction plus chemically inert filter elements . . . 

provide maximum safety and economy in Adams Chemical Filters, partic- 

ularly where highly toxic and corrosive liquids are handled. There is no 

human contact with the material being filtered either during filtering — or 
backwash cleaning. 


The mixing tank provides continuous filter air feed for a maximum | 


filter cycle. The Adams Filter Unit, with its permanent Poro-Stone element, 
delivers crystal-clear filtrate with negligible attention and without other 
interruption than backwashing. The storage tank contains backwash liquid 
under pressure. Opening the storage tank valve and reversing the flow in the 
filter unit by quick-acting valves provides dynamic backwashing. You get 
complete purging action of the filter cake and pores of the filter tube in only 
30 seconds. The filter is then put back on-stream with practically no inter- 
ruption to the flow or loss of filtrate. There is nothing to disassemble, no 


gasketed joints to break. For continuous flow, many plants employ a second | 
filter unit which is kept on-stream during backwashing of the first unit. | 
Adams automated filtration equipment is available to reduce labor costs | 


still further. 


In all Adams plants, the totally enclosed system . . . the chemically 
inert construction . . . the continuous filter aid feed . . . and the backwash 
cleaning by valve control . . . combine to provide the ultimate in safety and 
economy for chemical process filtration. 


Your request for Bulletin 431, containing complete details on this safe, 
economical filtration, will be promptly answered. 


R. P. ADAMS CO., INC. 


207 EAST PARK DRIVE 
BUFFALO 17, NEW YORK 








LITERATURE .. . 


Centrifuge The Super Conejector 
fils an py a spot in slurry 
processing many dewaterin 

applications. It offers unexcelle 

efficiency. Literature. 

35 *The Sharples Corp. 


Centrifuges & Homogenizers 
alog shows refrig erated and non- 
refrigerated models as well as 
vacuum and non-vacuum centri- 
fuges. Details given on rotors. 
1 Lourdes Instrument Corp. 


Com: is a simple- 
ed yo aan ie boneahlon, Uniform 
size franules produced by this 
process fiow freely, ng controlled 

| ead Information. 
*Allis-Chalmers 


Conical Vaccum Dryer 
able in 2% to 233 cu. ft. capacities 
& equipped with condenser, hot- 
water heating system, pipe, vacuum 
> tae & con a A 
. P. Devine Mfg. Co 


Crusher New “Atlas” crusher is a 
compact, werful, single-roll ma- 
chine that fits well into production 
lines. Can be gen or stopped 
at any time. Bul. 2 
157 sarang Crusher 


Crystallization Equipm 
controlled c aeliention. 
letin % 50A describes the princi- 
ples panne lll of Krystal 
calles on equipmen 
63 *Struthers Wells Corp. 


Demineralizers are available in 
mono-column, dual-column and 
multicolumn "types in flow 
rates from 10 to 10, 000 G.P.H. Full 
catalog information is offered, 

Ll *Penfield Mfg. Co., Inc. 


Modern, streamlined, with 
complete recording & control in- 
strumentation, with every known 
safety device for protection of ma- 
teria & ersonnel. 

4 . G. Sargent’s Sons Corp. 


Oriad Desiccant dryers 
offer complete reactivation, perfect 
temperature control, and full auto- 
matic operation. Further details in 
Bulletin D-103. 

88 *The C. M. Kemp Mfg. Co. 
Dust Control Bulletin discusses 
four main types of dust control 


ene: dry centrifugals, wet and 
abric collectors and electrostatic 


ews 


American Air Filter Co. 


Automatic Backwash Sand 

in combination with floccula- 

tion & sedimentation poutpepent 
provides an ered aber supply of 
treated & filtered wa 
168 dinge Co., Inc. 


New Sst filter, Model 
ike has horizontal plate cake sta- 
bility plus automatic cake dis- 
charge. Precoating & cleaning can 
7 fully automated. 

*Sparkler Mfg. Co. 


oils a! -“Rim-Lok” and _ other 

multi-leaves’ for pressure filters; 

i parte for stationary and 
— onal 


ong informa- 
tion n Ontal 


L190c *Multi-Me Wire Cloth Co., Inc. 


can be equipped with 
teomate of virtu- 


& Co. 
* From advertisement, this issue. 
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Consistent Quality 


APNE LOGE SOL DE 


stainless 


r } i ; j ‘ i : 
it ' : | a i j 


LE steel 


Po RA 


eT a 
sie rican Ge 


Maintaining a constant temperature of 70 to 72° F in a 16%4% sulfuric acid 
solution is an ideal application for Platecoil...typical of many engineered by 
Tranter Manufacturing inc., Lansing, Michigan. 


Corrosive environments dictate the use of stainless steel, Tranter’s rigid produc- 
tion requirements dictate the use of J&L Consistent Quality stainless steel. 


Why J&L? Here’s the reason given by Mr. M. C. Nolen, Tranter Purchasing Agent: 
“Tranter uses J&L stainless because of its uniform quality. It takes all the 


headaches out of raw materials and makes our job a matter of just processing 
this superior product.” 


WK Plants and Service Centers: STAI Pa LE S® 


Los Angeles * Kenilworth (N. J.) * Youngstown « Louisville (Ohio) * Indianapolis +« Detroit SHEET ¢ STRIP > BAR - WIRE 


Jones & Laughlin Steel Corporation - STAINLESS and STRIP DIVISION » DETROIT 34 





PROTECTOSEAL for 
SAFE FLAMMABLE 
LIQUID Handling... 
Tank Storage, 
Processing, 
Testing, 
Research 


Write for Protectoseal 
“Blue Book” —a com- 
plete and informative 
reference guide to 
storage tank equip- 
ment selection, design, 
and operation. 


LABORATORY 


EQUIPMENT 
t 


OVAL SHAPE 
SAFETY 
STORAGE AND 





The Protectoseal Line of storage tank vents and 
fittings includes operating, emergency, and special 
purpose equipment to meet virtually any require- 
ment of fire prevention and vapor control. In pro- 
viding proper fire and —— protection for 
over 35 years Protectoseal Engineers always con- 
sider the operating and maintenance problems of 
corrosion, sublimation, valve pressures, conserva- 
tion, cleaning of flame arresters, or other situa- 
tions peculiar to a given installation. 


Two widely used units are illustrated here under 
the following headings: 


CONSERVATION VENTS 


Designed with flame arrester structure outside the 
vent housing. Advantages: (1) In event of igni- 
tion, vent burns at flame arrester—not the valves. 
Prevents warping and malfunction; (2) Flame ar- 
rester plates not continuously exposed to possible 
corrosive vapors; (3) Flame arrester structure 
keeps dirt and other foreign matter away from 
valves which might cause improper valve seating; 
(4) Self-draining of condensate. Protectoseal con- 
servation Vents are UL and FM approved, and 
are made in a wide range of sizes. 


EMERGENCY RELIEF VALVES 


Provide emergency relief capacity beyond that 
furnished by operating vent. Free-lifting, self- 
closing valve is designed to relieve at 1 ounce/sq. 
in. —_—- up to 10 ounces/sq. in. can be pro- 
vided. etal-to-metal seat; non-metallic seat 
available. Coarse mesh screen prevents entry of 
foreign matter. Weatherhood protects entire valve. 
Emergency equipment available in complete range 
of sizes to 20% inches. 


LIQUID DISPOSAL CANS 


LITERATURE .. . 


Niagara offers these bene- 

=: iui, Sotomated sree feas- 
. removal 0: 

oc p suspended 


. um rs - 
quirements. Bulletins. shad ced 
177, *American Machine & Metals, Inc. 


Filters, Chemical with totally en- 
closed synem, chemically inert 
feed, backwash sieatine Uy val 

’ ack wi c 
control. Bul. 431. a 
184 *R. P. Adams Co., Inc. 


Filters, Continuous Vacuum & Pressure. 
FEinc custom designs every 
filter for a specific application. 
Standard sizes range from 5 to 800 

sq. ft. of filtering area. Bulletin. 
178 *American Machine & Metals, Inc. 


area of li a ge “fame ce 

application o n n 
filters, ued for handling a soad 
category of free-flowing, fast-set- 


bs materials. 
186. The Eimco Corp. 


Gas and Liquid Drying The Mole- 
cu-Dryer for your many new drying 
needs. A comprehensive picture of 
the Molecu-Dryer is contained in 
Bulletin 5703. 
R164 *C. I. Hayes, Inc. 


Hammermills Illustrations and 
photo views of various crushing 
elements, components, parts and 
accessories given in bulletin. 


186B 
Gruendler Crusher & Pulverizer Co. 


Homogenizers & Dispersers reduce 
ingredients down to their ultimate 
particle size . . . disperse them 
evenly. Give you control of parti- 
cle size & a Bulletins. 
204 *Manton-Gaulin Mfg. Co., Inc. 


grind & classify in 
one operation in a single chamber 
& provide fines in range from % 
to 44 microns. Eight models are 
available. Description in Bul. 091. 
R190 *Sturtevant Mill Co. 


A 32-page bulletin covers 
the Series E Lightnin Mixers with 
1 to 500 Bp. Imcludes features, 
mechanical details and applications 
of these mixers. B-102. 

*Mixing Equipment Co. 


A full line of side drive, 
tank top, portable or tripod and 
continuous —— mixers for your 
mixing . Additional informa- 


DISPENSING CANS 

— require less shelf space, 
permit storage of five con- 
tainers in space normally re- 
— for three round cans. 
lame arrester protection at 
all openings. Convenient 
handles, automatic pressure 
relief, liquid tight seals, 
available in stainless steel, 
Terne Plate. 


SAFETY TILT CAN ASSEMBLIES 
— easily tilted for accurate, 
dripless dispensing from self- 

“ closing faucet. Can returns 
to vertical position when re- 
leased. Flame arresters at all 
openings. Also available for 
wall mounting. 


— large receiving spout for 
easy waste liquid disposal. 
Cap opens wide, may be 
locked open. Stainless steel or 
Terne Plate body. Flame ar- 
rester protection at receiving 
oe BS Automatic pressure 
relief, leak-proof cap seal. 2 
sizes: 2 gallons, 5 gallons. 
STAINLESS STEEL 

DRUM FAUCETS 

— self positioning — may be 
screwed into drum bung 
opening and spout swivels 
to dispensing position. Auto- 
matic closing. Dripless valve 
with Teflon Seal. Flame ar- 
rester protection. Available 
for 3%” NPT opening. 


Write for Protectoseal “Red Book” — contains flammables 
engineering fundamentals and guide to equipment selection. 


THE PROTECTOSEAL COMPANY 


4 


n 
tion in Bulletin 582. 
65 *Nettco Corporation 


in six standard By oy 
3 x un 
tal or vertical motor 
stuffing box. Data 
*Philadelphia Gear Corp. 


Equipment 24-page cata- 
log — specifications and engi- 
nee data on company’s com- 
lete line of equipment for the mill, 
‘ood and chemical process industry. 
186C Gump Co. 


Packaged Votator pilot systems are 
now available. Details. 
*Girdler Process Equip. Div. 


Spray Drying 
nozzle is available in a full range 
of flow rates, each rate furnished 
as Rey Bo ly * aad 
angles. ra ng Cai A 
Lié4 Jf *Delavan Mfg. Co. 


* From advertisement, this Issue. 
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Help Yourself... 


The postcards above can now bring you technical help, latest 


literature, expert guidance. Tear one out and, as you read this 
issue, circle numbers when you want more information. You'll 
note that the coding system is simple: all the code numbers are 
page numbers. 

You can also use these post-paid cards to subscribe, or to make 
your selection from a comprehensive list of editorial reprints. 


+ Be sure to fill in all of these address blanks before mailing postcard. 
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Want More Data? 


l17a—Leaf type, horizontal tank 


filter 


17b—Leaf type, vertical tank filter 


17c—Plate and frame filter press 


17d—Rotary leaf type positive 


sluicing filter 


17e—Horizontal tray filter 


17f—Continuous 


slurry thickener & washer 


17g—Horizontal 


hood type cover 


plate & frame 


plate filter with 


17h—Horizontal plate tank type 


filter 


17i—Diaphragm pump for abra- 
sive, corrosive materials 


24-25a—Cyasorb UV 314 light ab- 
sorber 


24-25b—Tetramethylguanidine 
(TMG) 


24-25c—Antioxidant 2246 


24-25d—Calcozine Acrylic Dye 








Reprints Now Available 





CE editorial reprints are now easy to get—use 
Reader Service Card for fast service. For each 
reprint you want just circle its number on the 
card. Fill in the blanks on the front, mail. You 
may send remittance if you wish. 





* Materials of Construction 


Corrosion—Refresher on cause & cure ($1) 1 
High-Temperature Materials—\norganic, nonmetallic vet 120 
High-Temperature Metals—Selection and behavior ($1). 

Lead Installations—Best designs for many uses (50¢)... 
Nonmetallic Inorganics—For severe conditions (50¢) 

Materials of Construction—Survey, data, directory ($1)... 
Plastic Pipe—How and when to use (75¢) 

Protective Linings—Choice, application, directory ($1).. 


* Equipment and Design 


Air Pollution—CP! plant solutions (50¢) 
Control Valves—Behovior and selection (75¢) 
Estimating Engineering Properties 
Thermal Conductivity Viscosity (75¢) 138 
(50¢) 94 Critical Properties (75¢).149 
Heat Capacities (75¢).109 Other Physical Properties 
Latent Heat (75¢)....117 (50¢) 151 
Surface Tension (75¢).126 
Flowsheets—Engineering communiques (50¢) 
Flow File—50 design formulas (50¢) 
Flow Through Packing and Beds 
Packed Towers (50¢) 
Fixed and Moving Beds (50¢) 
Fluidized Systems (50¢) 
Heat Exchanger Design—Shortcut methods (75¢) 
Heat Exchanger Calculations—Use these charts ($1).... 
Instruments—"‘Hardware”’ section of Report 95 (50¢).... 
Mechanical Seals—How to select and use (50¢) 
Piping—Roundup of process pipe, valves, fittings (75¢)... 
Process Design: Fluid Flow—Size lines, pick pumps ($1)... 
Process Control—Instrumentation report ($1) 
Pump Seals—Chemical plant practice (50¢) 
Water Conservation—Will taps run dry? (50¢) 
Water Pollution—Solve plant problems (50¢) 
Your Design Reference File 
Parts I-V (75¢) 
Parts VI-IX (75¢) 


Biochemicals Processing—The total picture (50¢) 
Bio-oxidation——Treatment of wastes (50¢) 

Chemicals from Petroleum—Available processes ($1) 

Extractive Metallurgy—-By chemical processing (50¢).. 
Ultra-Low Temperatures—Production and uses (50¢) 
Fermentation—lIts chemical technology (50¢) 
High-Temperature Technology—Materials, processes (50¢) 91 
Manufactured Gas—To supplement natural gas (50¢)....115 
Moving Bed Processes—Theory plus application (75¢).... 
Nuclear Industry—Role of chemical engineers (50¢) 

Nuclear Wastes—Treatment and disposal (50¢) 

Odor Control—How to be a good neighbor (50¢) 

Operation & Maintenance—The impact of pets ($1). 
Photochemical Engineering—Uses, processes, reactors (75¢) 59 
Plants & Facilities—Inventory of 1959 (75¢) 158 
Processes & Technology and Plants & Facilities—1955 (75¢) 69 
Processes & Technology and Plants & Facilities—1956 (75¢) 84 
Processes & Technology—Eighth Inventory 1958 (50¢)...118 
Processes & Technology—Ninth Inventory 1959 (50¢)...159 
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* Costs and Commerce 


Buyer-Seller Relations—Vendor’s view (50¢) 

Capital Cost Estimating—Data, sources & methods ($1)... 
CE Cost File—Quick estimating data (50¢) 

Cost Control Systems—Reduce and control costs (50¢).... 
Cost Estimation—17 articles, 80 pages ($1.25) 
Inflation—How to predict a shrinking dollar (50¢) 
Modernization—-Tighten up for profits (75¢) 

Patent Fundamentals—Timely review (50¢) 

Petroch Is——1958 economic review (50¢) 

Process Energy—Make or buy? (50¢) 

Professional Registration—For PE-Minded ChE’s (50¢)... 
Rockets and Missiles—Airborne reactor problems (75¢)... 
60’s Challenge Chemical Engineers (50¢) 





¢ Unit Operations 


Absorption With Chemical Reaction (50¢) 
Adsorption—Design, methods, materials (50¢) 
Azcotropic Separation—Close-boiler distillation (50¢).... 
Binary Distillation—Theory, equipment (75 

Compressible Fluids—How to handle ($1) 
Crystallization—For purification (502) 
Drying—Methods, equipment, design, costs (75¢) 
Foams—How to use and control (50¢) 

lon Exchange—Process, design and applications (75¢).... 
Liquefied Compressed Gases—Handle with care (50¢).... 
Liquid-Gas Contacting—A practical operation study (75¢). 
Liquid Proportioning—Equipment, methods, uses (50¢)... 
Lubrication—For chemical plant engineers (50¢) 

Safe Handling of ‘Reactive Chemicals” (50¢) 

Solids Concentration—Survey of techniques (50¢) 
Solids-Gas Contacting—Commercia!l practice (50¢) 
Solids-Liquid Separation—Unit operations description ($1). 


¢ Chemical Engineering Science 


Analog & Digital Computers—in engineering use (50¢). . .145 
Speculative Process Design—Pilot plant bypass (50¢).... 
Pilot Plant—All the Aspects of scale up ($1) 1 
Statistics—How to use data effectively (75¢) 
CE Refresher 

Thermodynamic Principles (50¢) 

Compression & Expansion (50¢) 

Chemical Equilibrium (50¢) 

Homogeneous Kinetics (50¢) 

Catalytic Kinetics (50¢) 

Interpreting Kinetics (50¢) 

Simple Reactor Design (50¢) 

Complex Reactor Design (50¢) 

Catalytic Reactor Design (50¢) 

Reactor Design Problems (50¢) 

Physical Equilibrium | (50¢) 

Physical Equilibrium 11 (50¢) 

Fluid Flow Equations (50¢) 

Fundamental Math (75¢) 

Mass Transfer Operations ($1) 
Unit Operations Refresher 

Fluid Flow (50¢) 

Sedimentation Theory (50¢) 

Heat Transfer (50¢) 





Recent Reprints—to keep your files up-to-date. 
Packaging—Unit containers for chemicals (50¢) 
Plants & Facilities —Semiannuol inventory (50¢) 


Solid-Solid Blending—tTheory, practice, equipment (75¢) 163 
Unsteady State Heat Transfer—Unit operations (50¢). . 164 
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STANDS FOR 


DEPENDABLE QUALITY 
DELIVERY 
SERVICE 


Wire Cloth— Filter Cloth 


Available from stock in all alloys, all 
weaves, all meshes, up to 244” wide—in 
rolls or cut to size. ““Micromesh” ultrafine 
strong stainless filter cloth for retention of 
particles from 25 to 5 microns. Also backing 
and spacing cloth and screens. 


Rescreening Service 


On tension rings for vibrating screens. 


Neva-Clog 


Double layer, perforated, alloy sheet me- 
dium—smooth, strong, rigid—for diatomite 
filters, centrifuges, ion exchangers, carbon 
towers, dust and fume control. 


Filter Leaves 


“Rim-Lok”’ and other 
Multi-leaves for pressure 
filters; standerd leaves 
for stationary and rotary 
filters. 


Strainers 


“Individualized” strainer 
elements and housings, 
designed and built by 
Multi-Metal to meet pro- 
cess needs not served by 
available standard units. 


Custom Fabrication 


Requiring wire cloth ele- 
ments: screens for filter 
presses, tubular filter ele- 
ments, cylinders, baskets, 
process unit components, 
etc. 


Write for Catalog 57. 





MULTI-METAL 
WIRE CLOTH CO., INC. 





LITERATURE .. . 


Spray Nozzle A comprehensive 
spray nozzle catalog is available. 
Contains complete, accurate per- 
formance data for each of the 
hundreds of spray nozzles. 

*“Spray Engineering Co. 


Strainers “Individualized” strainer 
elements and housings, designed 
and built to meet process needs 
not served by available standard 
units. Details in Catalog 57. 

L190d *Multi-Metal Wire Cloth Co. Inc. 


Vacuum Drying Drying systems in 
capacities from a _ few lbs. to 
several tons available ... along 
with application engineering, labo- 
ratory service & polot plant opera- 
tions. 

8-9 *F. J. Stokes Corp. 


Vibrating Mill with grinding 
media occupying approximately 
80% of mill volume, the aod 
charge vibrates at high speed. 
Offers wide range versatility. 

69 *Allis-Chalmers 


Vibrating Screen The Syncro- 
Matic offers a full range of three- 
dimensional controlled motion 
ranging from gentle classification 
to turbulent sifting. Details. 
6-7c *The De Laval Separator Co. 


Pumps, Fans, Compressors 


Compressor, Piston Non-lubri- 
cated ringless piston compressors 
are available for capacities up to 
4000 cfm & discharge pressure up 
to 650 psig. Further information. 
B200 *Sulzer Bros. Inc. 


Compressors, Oil-Free Heavy-duty 
construction with particular atten- 
tion to the non-lubricated cylinder 
parts results in extremely low 
maintenance. Bul. 2469-11. 

173 *Joy Mfg. Co. 


n New design duct fan by De 
Bothezat has a removable cone de- 
sign Descriptive literature on this 
new type is available now on re- 


quest. 
163 *American Machine & Metals, Inc. 


Pumps range from 25 to 2500 hp.; 
pressures to 50,000 psi. Handle cor- 
rosive, viscous, abrasive or highly 
compressible fluids. Complete data 
on request. 
86 *Aldrich Pump Co. 


Vari-Flo pumps change 
capacity instantly. You can dial 
this pump for thick or thin flow of 
liquids. Additional information in 
Bulletin 600. 
B202 *Blackmer Pump Co. 
Pumps The new Bilton model is 

available in capacities from 10 to 
2,000 gpm, heads to 520 ft., motors 
from % to 60 hp. Additional in- 
formation in Bul. #3-1004. 

45 *Byron Jackson Pumps, Inc. 


Pumps A complete line of Pulsa- 
feeder pumps with metered flow 
rates from a few drops to 15.7 gal. 
per minute; pressures up to 7000 
psig. New Catalog 59. 

35 *Lapp Insulator Co., Inc. 


Pumps, Acid for pumping of cor- 
rosives hot liquids & mild abrasives. 
Long wearing parts, few in number, 
are available in a variety of metal 
alloys as well as plastic. 

205 *A. R. Wilfley & Sons, Inc. 


* From advertisement, this issue 





Need ¥2 to 44 Microns? 


Sturtevant Micronizers* 
Make 325 Mesh Obsolete 


One Operation 
Reduces, Classifies 


Sturtevant Micronizers 
man grind and classify in one 
operation in a single cham- 
ber—provide fines in range 
from % to 44 microns to 
meet today’s increased prod- 
uct fineness needs. Can han- 
dle heat-sensitive materials. 
Production Model 
(15 in. chamber) 
No Attritional Heat 

Particles in high speed rotation, propelled by 
compressed air entering shallow chamber at angles 
to periphery, grind each other by violent impact. 
Design gives instant accessibility, easy cleaning. 

No moving parts. 

Classifying is Simultaneous 
Centrifugal force keeps oversize material in 
grinding zone, cyclone action in central section of 
chamber classifies and collects fines for bagging. 
Rate of feed and pressure control particle size. 
Eight Models Available 

Grinding chambers range from 2 in. diameter 
laboratory size (% to 1 Ib. per hr. capacity) to 
large 36 in. diameter producti:.n size (500 to 4000 
Ibs. per hr. capacity). For fuli description, request 

Bulletin No. 091. 


Engineered for Special Needs 
A 30 in. Sturtevant Micronizer is reduc- 
ing titanium dioxide to under 1 micron at 
feed rate of 2250 Ibs. per hr. For another 
firm, a 24 in. model grinds 50% DDT to 
3.5 average microns at a solid feed rate 
of 1200-1400 Ibs. per hr. A pharmaceutical 
house uses an 8 in. model to produce 
procaine-penicillin fines in the 5 to 20 
micron range. Iron oxide pigment is being 
reduced by a 30 in. Micronizer to 2 to 3 
average microns. 
Sturtevant will help you plan a Fluid- 
Jet system for your ultra-fine grinding and 
classifying requirements. Write today. 


Can Test or Contract 
Micronizing Help You? 


Test micronizing of your 
own material, or produc- 
tion micronizing on con- 
tract basis, are part of 
Sturtevant service. See for 
yourself the improvement 
ultra-fine grinding can con- 
tribute to your product. 
Write for full details. 
STURTEVANT MILL 
CO., 100 Clayton St., 
Boston, Mass. 


"REGISTERED TRADEMARK OF STURTEVANT MILL CO. 
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Need Ultra-Pure 
Process, Make-Up 
or Rinse Water? 


Check the pioneer maker* 
of ‘‘Packaged”’ Demineralizers 


@ Purity in excess of 15-meg ohms 
— where you need it, in the quanti- 
ties you need. 


® Fully Automatic Operation — set 
One switch to accomplish entire 
regeneration cycle. 


@ Shipped Completely “Packaged” 
— each unit is ready to operate 
when you receive it. 


Penfield Demineralizers are availa- 
ble in mono-column, dual-column and 
multi-column types — in flow rates 
from 10 to 10,000 G.P.H. Fifty stand- 
ard models to choose from. If complete 
system engineering is needed, that’s a 
Penfield specialty too, 


Write today for full catalog 
information. If possible, give 
flow rate and purity requirements. 


PENFIELD 


MANUFACTURING CO., INC. 
19 High School Ave., Meriden, Conn. 


*Penfield pioneered “packaged’’ demineralizers 
for American industry — and remains today the 
only manufacturer exclusively making demin- 
eralizing equipment. 
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Pumps, Propeller or Axial Flow 
umps are widely used to circulate 
arge volumes of liquid or slurry 

against low heads as in evapor- 
ators, crystallizers, etc. 
171 *Lawrence Pumos Inc 


Services & Miscellaneous 


Conservation Vents designed with 
flame arrester structure outside the 
vent housing. UL and FM ap- 
proved and are made in a wide 
range of sizes. “Blue Book” offered. 
186a *The Protectoseal Co. 


Conversion Table & Circular Slide Rule 
for chemical 

engineers, is shirt-pocket size. In- 
cludes slide rule, table of elements, 


etc. 
79-801 *U.S. Industrial Chemical Co. 


Drum Faucets, Stainless Steel 
are available for %” NPT opening. 
Self positioning . .. may be screwed 
into drum bung opening & spout 
swivels to dispensing position. 
186f *The Protectoseal Co. 


Equipment Catalog Catalog covers 
electrical, hydraulic and mechan- 
ical items used for original manu- 
facture or maintenance in every 


industry. 
191A Groban Supply Co. 


Flexible Shafts ....Well-detailed, fact- 
packed handbook contains copious 
descriptive material, charts, tables 
and drawing to aid the designer in 
his selection 
191B. S. S. White Industrial Div. 


said to give 

highest temp. combined with vacu- 
um, now available. Can heat from 
room a to 500 F. in 1 hr., in 
11” diameter by 12” deep chamber. 
79-80f *U. S. Industrial Chemicals Co. 


Polyethylene Waste & Drainage System 
is described in a new engi- 
neering & parts catalog. Includes 


sinks, traps, pipe & a adap- 


ters, other equipment 
79-80h *U.S. Industrial Chemicals Co. 


Safety Glasses “Durasafe” feature 
wider end pieces, stronger, sturdier 
frame & many other features. 
Complete details in the Durasafe 
Catalog No. S-1013. 

20 *American Optical Co. 


Safety Procedures Recommended 
practices in establishing emergency 
sections in cuemical plants to com- 
bat fires and nen are out- 
lined in pamphlet. 

191C Manufacturing Chemists’ Assoc. 


Skid Platforms Bulletin 60 pro- 
vides comprehensive data on many 
different skid types and offers im- 
portant design information on a 
variety of skid features. 
191D Ironbound Box & Lumber Co. 


Temperature-Indicating Crayons & 
aints are said to check 
temperatures of hot surfaces by 
completely changing color. Claimed 
easy to apply & remove 

79-80d *U.S. Industrial Chemicals Co. 


Wall Chart Reference table for 
engineers includes common conver- 
sions such as inches to centimeters 
as well as many that are difficult 
to_ locate. ; 
191E Precision Equipment Co. 


* From advertisement, this issue. 
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Chemical Engineering 


(p McGraw-Hill Building, 


New York 36, N. Y. 











PROFESSIONAL 


SERVICES 

















ARIES ASSOCIATES, INC. 
Consultants to the Chemical Industries 
= Products and Processes 

ew Products 
Design & initial Operation of Ch as Plants 
Process Analysis—Market Research 


COMPLETE TECHNICAL & ECONOMIC SERVICES 
225 Greenwich Ave. DA. 5-2236 Stamford, Conn. 








CARL DEMRICK 


Technical Translations 


Send for Circular 


53 So. Broadway Yonkers, N. Y. 








WHEN TIME 
IS SHORT 


put the solution of your problems up 
to a specialized Consultant. His broad 
experience may save you months of 








costly experimentation. 
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WHICH JOB WOULD YOU TAKE? 


If you’re like most of us, you’d take the 
job with the more tempting salary and 
the brighter future. 

Many college teachers are faced with 
this kind of decision year after year. In 
fact, many of them are virtually bom- 
barded with tempting offers from busi- 
ness and industry. And each year many 
of them, dedicated but discouraged, leave 
the campus for jobs that pay fair, com- 
petitive salaries. 

Can you blame them? 

These men are not opportunists. Most 
of them would do anything in their power 
to continue to teach. But with families 
to feed and clothe and educate, they just 
can’t make a go of it. They are virtually 


forced into better paying fields. 

In the face of this growing teacher 
shortage, college applications are ex- 
pected to double within ten years. 

At the rate we are going, we will soon 
have a very real crisis on our hands. 

We must reverse this disastrous trend. 
You can help. Support the college of your 
choice today. Help it to expand its facili- 
ties and to pay teachers the salaries they 
deserve. Our whole future as a nation 
may depend on it. 


It's important for you to know more about what 
the impending college crisis means to you. Write 
for a free booklet to: HIGHER EDUCATION, 
Box 36, Times Square Station, New York 36, N.Y. 


HIGHER EDUCATION 


Sponsored as a public service, 
in co-operation with the Council for Financial Aid to Education 
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Editorial Position 


dict 4 ° Ch Sac Engi- 
wenn editorial staff of 19 engineer- 
editors for another young engineer to so- 
licit, evaluate, edit or write technical news 
stories or articles on p and 
ing developments and trends in the chem- 
ical 1 oppor- 
tunity to broaden industry and profes- 
sional contacts, education and experience. 
Requirements: Degree in chemical engi- 
neering or closely related field with 1-5 
years experience in chemical process 
work; ability to evaluate chemical process 
and ‘in : able to 
poo FR clearly, concisely and gents 
must like and work well with Lowy. ved 
initiative and imagination, New York ity 
location with opportunity for some out-of- 
town travel. Please send complete resume 
of education, experience, salary require- 
ment and other pertinent information to: 

















Personnel Dept. 
McGraw-Hill Publishing Co. 
330 West 42nd Street 





New York 36, New York 








EMPLOYMENT AGENCY 


Engineers—chemical designers, 
material handling, inspectors 
Baker Employment, Decatur, Ill 


instrument, 
to $10,000. 


LEGAL NOTICE 


ST. \TEMENT REQU IRED BY THE ACT OF AUGUST 


Of Chemical Engineering, published biweekly at Albany, 
New York for October 1, 1960. 

1. The names and addresses of the publisher, Editor-in 
chief, and business managers are : Published by McGraw 
Hill Publishing Company, Inc., 330 West 42nd St., eo 
York 36, N. Y¥.; Editor-in chief, Ceeil H. Chilton, 330 
West i2nd St . New York 3, Y.; Managing edit or, 
none; Business manager, ‘Anton 4. Mangold, 330 West 
42nd St., New York 36, > 

2. The owner is McGraw-Hill 
Inc., 330 West 42nd St., 
holding 1% or more of stock are: 
Willard T. Chevalier, Trustees under Indenture of 
Trust m/b James H. MeGraw, dated 1/14/2) as 
modified; Donald ©. MeGraw & Harold W. McGraw, 
Trustees under an Indenture of Trust m/b James H 
McGraw, dated 7/1/37 as amended; canal Cc McGraw, 
individually; Estate of Mildred W , Donald € 
McGraw and Catharine Met iraw 

30) West toad Street, 


Publishing Company, 
New York 36, Stockholders 
Donald €. MeGraw «& 


N ; 

. Calif; Affiliated 

N. Y.; Genoy & 

St New York, 

Touchstone ‘o., €/0 Wellington’ Fund, Inec., 
Delaware. 

bondholders, mortgagees, and other 

holding 1 percent or more 

mortgages, or other securities 


( iaymont, 
The known 

security holders owning or 
of total amount of bonds, 
are: None 

4. Paragraphs 2 and 3 inelude, in cases where the 
stockholder or security holder appears upon the books of 
the company as trustee or in any other fiduciary rela 
tion, the name of the person or corporation for whom such 
trustee is acting; also the statements in the two para 
graphs show the affiant’s full knowledge and belief as to 
the circumstances and conditions under which stock 
holders and security holders who do not appear upon the 
books of the company as trustees. hold stock and securi 
ties in a capacity other than that of a bona fide owner 

ve average number of copies of each issue of this 

publication sold or distributed, through the mails or 
otherwise, to paid subscribers during ae ye months 
preceding the date shown above was: 48,( 

MceGRAW-HILL PUBLISHING COMP ANY, INC 

By JOHN J. COOKE, Secretary 

Sworn to and subscribed before me this 15th day of 
September, 1960. 

[SEA NET A. HARTWICK 

h 30, 1961) 


JANE 
(My commission expires March 





Your Inquiries to 
Advertisers Will 
Have Special Value... 


—for you—the advertiser—and 
the publisher, if you mention 
this publication. Advertisers value 
highly this evidence of the publi- 
cation you read. Satisfied adver- 
tisers enable the publishers to se- 
cure more advertisers and—more 
advertisers mean more informa- 
tion on more products or better 
service—more value—to YOU. 


Employment Opportunities 


CE’s 


nation-wide coverage brings you tips and 


information on current opportunities in job functions 
throughout the chemical process industries. 


> Displayed Rates—$54 per inch 
for all ads except on a contract 
basis; contract rates on request. 
An advertising inch is measured 
Z in. vertically on a column; 3 
columns, 30 in. per page. Subject 
to the usual agency commission. 


> Undisplayed Rates—$2.10 per 
line, 3 lines minimum. To figure 
advance payment count 5 aver- 
age words as a line; box number 
counts as 1 line. 10% discount if 
full payment is made in advance 
for 4 consecutive insertions. Not 
subject to agency commission. 





CHEMIST OR PROJECT 
ENGINEERS 


Chemist, mechanical, electrical or chemi- 
cal engineer wanted for expanding de- 
velopment program with modern gravure 
publication printing company. We want a 
technical man, well grounded in theory 
and with the courage of his own convic- 
tions. Recent graduate will be considered, 
but any experience in graphic arts, includ- 
ing paper manufacturing, converting, or 
allied industries is preferred. Salary open. 


Contact: 
Mr. D. A. Cutler, 
Director of Research & Engineering 
TRIANGLE PUBLICATIONS, INC. 


440 No. Broad St., Philadelphia 1, Penna. 

















CHEMICAL 


ENGINEERING—October 31, 








SENIOR 
PROCESS ENGINEERS 


Permanent employment with an expand- 
ing company. Excellent advancement 
opportunities for men with at least 10 
years experience in process design of 
petroleum and petro-chemical plants. 
Send detailed resume to: 
G. VICTOR HOPKINS 


ARTHUR G. McKEE & CO. 
2300 Chester Ave. Cleveland 1, Ohio 




















Equipment Searchlight 


CE’s Searchlight spots the big bargains in used, resale 


and rental equipment. 


Check this issue’s listings— 


most complete in the field—for items you need now 


» Coverage — National Equip- 
ment and facilities—used, resale 
and rental—for the process in- 
dustries. For sale, wanted, for 
rent. 

> Rates—$21.75 per inch for all 
ads except on a contract basis; 
contract rates on request. An ad- 
vertising inch is measured § in. 
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3—BRIQUETTING PRESSES 
IN STOCK 


Komarek-Greaves Model 21-94. 160,000+ 
per square inch pressure. Roll size 912" 
face x 212" di 5 HP Motor. High 
pressure feeders 

Priced To Sell 
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EXCLUSIVE RIGHTS OFFERED TO 
MANUFACTURERS OF SPRAY DRYERS 


Unique new conception parallel spray dryer, only 
32’ high. 1000 tbs. water evap./hr. 100% un- 
broken beads recovered. By designer of original 
patented concurrent Dryer. Highest references. 
Thru Oct., write gr er Chemical Engineering, 
Class. Adv. Div., ©. Box 12, N. Y. 36, N. Y. 
Later, write: 

Secheurs Atomiseurs, 11 Ave, Grande Bretagne, 


vertically on a column; 3 col- 
umns, 30 in. per page. Ads ac- 
ceptable only in display style. 
Nov. 28th issue 
closes Nov. 24th. Send all new 
ads to Chemical Engineering, 
Classified Adv. Division, P. O. 
Box 12, New York 36, N. Y. 





NOVEMBER SPECIALS 


Abbe 5’ x 6’ J’ktd. Ball Mill, chrome mang. steel 


3 Bird Filters, 18" x 28”, 4’ x I’ & 24” 

2 Oliver Rotary Vac. Filters, 3’ x 2’, 63" x 8’ 

Gruendler “‘BB’’ Hammermill, whirtbeater 

Ribbon Bienders, Steel & SS, all sizes, New & Used 

Pfaudier 1500 gal. glass enclosed top Tank 

3168S Fractionating column 24/2’ x 22’ 

Blaw Knox Autoclave, 1000PSI, 3478S, ASME 

Gen. American 42” x 120” Twin Drum Dryer 
WHAT HAVE YOU FOR SALE OR TRADE? 

YOU CAN BANK ON 


EQUIPMENT CLEARING HOUSE, me. 
111 33 Street Brooklyn 32, N. 
SOuth 8-4451—4452—8782 


ORR SS RR RONEN NREL 
CIRCLE C ON READER SERVICE CARD 








jonte Carlo, France 
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CHEMICALS WANTED 





Wanted: Reliabi ppli o pyr 1 
and/or substituted Phenyl Hydrazines for 
substantial industrial outlet. Need supplier 
or chemist with mfg. info. W-5409, Chemi- 
cal Engineering, Class. Adv. Div., P. O. Box 
12, N. Y. 36, N. Y. 


1960 


FOR SALE 


4—Type 302 Stainless Steel vessels 
24” 0O.D. x 28’ long overall, conical 
ends, 0.2” wall, 100% working pres- 
sure. 


4—Shells, only, suitable for rectifying 
columns, etc., 235%” 1.D., 24’ long, 
0.2” wall, type 302 stainless. 


ARTISAN METAL PRODUCTS INC. 
73 Pond Street, Waltham 54, Mass. 
TWinbrook 3-6800 
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EQUIPMENT SEARCHLIGHT: . 


g CHEMICAL EQUIPMENT DIVISION 
Lu Proudly Presents 


ED pce CHEMICAL PLANT 
LIQUIDATIONS 


FEATURING QUALITY EQUIPMENT 
ATTRACTIVE PRICES - IMMEDIATE REMOVAL 


Everett, Mass. 


Sharples C-27 Centrifuge 316 SS 
Eimco 4’x2’ Rotary Dewaterer 316 SS 
SS Centrifix Eliminator 42°x12'6” 
Sparkler 33-D-12 Filter, 316 SS 
Sparkler 18-D-8 Filter, 316 SS 
B&P Ter Meer S30 Centrifuge 316 SS 
Swenson 24x20’ jkt. SS Crystallizers 
Stainless Condensers 50 to 3000 sq. it. 
Absorber Column 18’x66’ Stainless 
Swenson Evaporator 425 sq. it. Stainless 
Bubblecap Columns 7’x25’—8 trays: 
5‘x88’—35 trays; 3’x88’—35 trays 
Baker Perkins 18DIM 300 gal. Mixer 
100 Stainless Steel Tanks with and 
without agitators 500 to 21000 gal. 
100 Steel Tanks 1000 to 350,000 gal. 
Lummus Stills 4 Million BTU 
11°6x34’ Crude Still, welded 
Petro-Chem Furnaces, 9:7; & 2 MM/BTU 
Penna. $SX13 Hammermills, 400 HP 
Heil Patterson Crushers, 100 HP 
Koppers 36°°x42"—-2 Roll Crushers 
10,000 ft Trough Conveyor 30”; 36”; 42” 
Stainless Centrif. Pumps 2”x2” to 6”x5”’ 
Sturtevant 6”x4” Lab. Roll Crusher 
Sturtevant 6x5” Lab. Jaw Crusher 
Screens 4’x6’6’—1 Deck; 5’x8’6"-3 Deck 
Patterson Uni-Power Drives 1 to 20 HP 
G.E. 750 KW Motor Generator Sets 
Centrif. Blowers 23M: 29M: 50M, CFM 
INSTRUMENTS — COMPRESSORS — 
CRANES — STEEL AND STAINLESS 
VALVES, TUBING & PIPE — BUCKET 
ELEVATORS -— TRANSFORMERS — 
MOTORS — REDUCERS — VIBRATORS 
—TROMMEL SCREENS—WEIGHTOM.- 
ETERS—COKE OVENS—UNLOADING 
TOWERS—BARBER GREENE PORT- 
ABLE LOADERS — CAR SHAKERS — 
SKIP HOISTS—STEEL BINS—STRUC- 
TURAL STEEL etc., etc. 





Jersey City, N. J. 


STAINLESS COLUMNS & STILLS 


A. O. Smith 3’x78* Inconel lined Column, 
40—1%2” Inconel plates, 750 PSI 

2'x20’x3/16” Stainless Steel Columns 

750 gal. 316 Stainless Steel Still 

300 gal. 316 Stainless Stee! Still 


STAINLESS VESSELS & TANKS 


150 gal. Type 316 Stainless—150 PSI 
500 gal. Type 347 Stainless—125 PSI 
1000 gal. Type 347 Stainless—94 PSI 
2500 gal. Type 347 Stainless—78 PSI 
1000 gal. Stainless Clad Tank S.S. Coil 
Type 316 Stainless Tanks 750 & 325 gal. 
Steel Tanks 500; 750; 1500; 2100; 5000; 
6000 gal. 


STAINLESS HEAT EXCHANGERS 


68 Sq. ft. 22-%4"x16’ Stainless Tubes 

136 Sq. ft. All Stainless 44-%4x16’ Tubes 
235 Sq. ft. All Stainless 76-%"x16’ Tubes 
350 Sq. ft. 114-%4"x16" Stainless Tubes 
800 Sq. ft. All Stainless 264-%""x16" Tubes 
2320 Sq. ft. 564-1°x16’ Stainless Tubes 
Brown Fintube 8 Section Size 182020 


PUMPS 


Inconel Centrifugal 1¥2"x1" & 3x12" 

Stainless Centrifugal 142"x1” 

Union 2%"x4” Triplex Stainless 15 HP 

Union 6”x342"x8”" Simplex Steam Stain- 
less Steel Trim 


MISCELLANEOUS 


Foster Wheeler Dowtherm Boiler, 

2.2 MM/BTU/HR, 150 PSI, 650°F. 
LR. Compressor 5x4” Type ER1, 5 HP 
Westinghouse Compressor 442“x5” 

Vert. 2 Cyl. 15 HP 
Worthington Water Treater 669 GPH 
Kemp Inert Gas Producer, 1000 SCFH 
Stainless Valves, Pipe & Tubing 
150 Ton Structural Steel; Pipe; Grating 


CALL — WRITE — WIRE 
Catalogs Now Being Prepared 


HEAT & POWER CO.., Inc. 


60 East 42nd Street, New York 17, N. Y. Murray Hill 7-5280 
306 Thompson Bidg., Tulsa 3, Okla. Diamond 3-4890 
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Buffalo 32’'x90". Double Drum Dryer. 
Day Hy—R Speed Mill 20 = ag Pr. 
Centrifugals: 12”, 30”, 40” & 
Centrifuges: Sharples #5 & ry Dichidinn. 
Dryers: Hersey 5‘x26’ Rotary, 316 Stainless 
Buffalo Vac. Drum Dryer 24’'x20"’. 
Despatch Ovens Elec. Heated. 
$—Devine & Stokes Vac. Shelf Dryers 
Hope Stainless Can Filler pts. to gals. 
Filters: #2 Sweetland 12 Stainless Leaves. 
Filter Presses: 6” to 36°’ Iron & Wood. 
Kettles Tanks: S.S. Jack 20 to 4000 gal. 
New Stainless 4000 gal. vert Tank 
Dopp 350 gal. cast iron Jack. Vacuum. 
Devine Impreg. bog A 30” & 36” dia. 
Mills: Raymond #00, 30 HP. & #0000. 
Mikro Pulverizers #4, 2, 1, & Bantam. 
Hammer Mills & Pulverizers 3 to 50 HP. 
Taylor-Stiles 72 HP. Cutter. 
Rotary Cutters 1/2 to 5 HP. & up. 
Spr. Waldron Stainless spike crusher. 
Pebble, Jar & Ball Mills, Lab. to 6’ x 8’. 
3 Roll, 9” x 32”, 12” x 30, 16" x 40”. 


Colloid Mills 1/2 H.P. & up. 
Mixers: Baker Perkins jack. 100 gals. 
B.P. 15 HP. Masticator Mixer. 
Day Imperial 75 & 150 gals. 
Change Can M xers 8, 15, 40, 150 gal. 
Sprout-Wald. 10,000¢ horiz. Spiral Mixer 
Day Jumbo 700 gal. horiz. a 
Spiral Mixers, 0, 1000+ e 
Lancaster 6’ dia. 25 HP. & #1, 3 HP. 
Pumps: Stokes etc. Vac. 10 to 500 CFM. 
Gould 75 HP. Centrifugal oF PSI. 
Sifters: Day, Robinson, Rotex type. 
Tablet Machines: Stokes Rotary RD3 
Colton 42T & other sizes. 
Hydr. Presses, Plastic & Rubber Machy. 


Partial Listings. Write For Bulletins 


STEIN EQUIPT. CO. 


107-8th St., Brooklyn 15, N. Y. Sterling 8-1944 
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DIESEL LOCOMOTIVES & CRANES 


9 Gon. Elec. 20, 25, 45, 65, 80 & 100-Ton 
25- Ton Industrial *prownholst, 60’ Boom Crane 


PLANT EQUIPMENT 


4’ Traylor TY Gyratory ervener 
2—Wemco 2M-HMS Plan 
No. 5000 Dixie Mogul Repnernin 500 H 
tary Fine Reduction Rote 
r 


» v, 4’, 52’, 84 


R 
Oryere: 3’x30’, x30" 6’x70’ & 8’x80” 
Rotary Kilns: 36” x 30’, yx 
Roto Louvre #207-10 Typ 
Louisville Monel Steam 
Laboratory Rotary Kiln, 36" Compl 
’ x 10° Hummer Electric V Vibrating ' Sores 
2’ Seco Mowe | Rook ae Screen 
epee, Comeeeant 
Howitt Robins NeW Truss Belt Conveyor 


ememnerare 
41000 CFM Sly Dust “Coliec 
2000 Tons Steel Sheet Piling. 0 to 78° 
WANT BUY DRYERS — KILNS — CRUSHERS 
R. C. STANHOPE, INC. 
60 E. 42nd St. New York 17, N. Y. 
Tel. MU. 2-3075 
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Boker Perkins 150 40 HP, 100 gal 
50 HP. Both S.S. 2 arm jacketed vac- 
uum hdr. tilt. 

Aluminum Condenser 350 sq ft. 

Aluminum Evaporator Calandria type, 
never used. 1300 sq feet tube area. 


Continuous Stripping column 2 x 13 
Steel. 


Hydraulic Pumps & Motors. 

Dryers Vacuum Shelf. 
MACHINECRAFT CORPORATION 
800 Wilson Ave. (East of Doremus) 
Newark 5, N. J. Mi 2-7634 
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| STAINLESS STEEL TANKS | 


24" x 45”, 10 gauge, 400 PSI, type 
304, 4” pipe thread each end. NEW, 
$300 value, $99.50. Size 82” x 18”, 
16 gauge, $14.50. Case of 8, $14.25, 
F.0.B. Baton Rouge, Louisiana. 


Illinois Mtg. & Supply Co. 
1829 S. State, Chicago 16, lilinois 
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AGITATOR—S/S w/10 HP xpl. proof 2 spd motor, 
3” shaft x 6’ long w/propeller—1 HP Lightnin’ 
1150 RPM 


SCREENS—12” x 72” S/S Ajax—20 x 84, 20 x 
96 Rotex—3 x 5, 3 x 10 Tyler Hummer 

FEEDERS—S/S Vibrating 4%2 x 24, 24 x 72 
Syntron—Hardinge B Constant Weight 


MILLS PULVERIZING—3 HP Sturtevant 00—10 
HP Mikro 2 TH—30 HP Raymond—SO HP 
Mikro 3 TH w/Mikro Collector (unused)—100 
HP Jeffrey 36 x 42—250 HP non-clog—450 
HP Penna. SXT 14. 

DRYERS, ROTARY—24” x 22’, 3’ x 24’, 4’ x 40’, 
5’ x 50’, 6’ x 30’, 7’ x 58’ all w/motor drives 

DRYER, VACUUM a shelves 59” x 
78’, total area 356 sq. 

BRIQUETTING MACHINE—-Komarek Greaves, 11/16 
x 45/16 x 4" dies w/feeder, motors, etc. 


LAWLER COMPANY 


Durham Ave. Liberty 9-0245 Metuchen, N. J. 
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LOEB OFFERINGS 


Autoclave: 50 gal. Struthers Wells, st. st. 
Centrifugal: AT&M 60” st. st. perf. 
Dewaterers: Davenport 3A, bronze hd. 3 hp. 
Disintegrator: Rietz RDI8P, 75 hp. 
Dryers: Devine 2 x 4’ vac. drum, st. steel. 
Dryers: Bowen lab. spray, st. steel. 
Dryer: American atmospheric, 24 x 48". 
Column: 24” x 22’, 316 stain. steel. 
Evaporator: Buflovak st. st., 94 sq. ft. 
Filter: Sweetland #5 st. st. lined. 
Filter: Oliver precoat 12 x 2” st. steel. 
Filter: Eimco st. st. drum 16” x 12”. 
Filter Press: Shriver 24°’ St. steel. 
Separator: Sweco model G-1D 3 st. steel. 
Homogenizers-Disperser: Tri-Homo +10, +4. 
Homogenizers: 25, 50, 125, 200, 1200 GPH. 
Kettles: st. steel with and without ag. 
Dopp 150 gal. dbl. act. agitator. 
Mill: Fitz model D-6 st. steel, 71/2 hp. 
Mill: Lehmann 16 x 40” 3-roll high speed. 
Centrifugal: Tolhurst 48” st. steel. 
Mixers: Dbl. and sgl. arms sigma blade. 
Dry Powder, various sizes. 
Pumps: Rotary, gear, centrif., vacuum. 
Dryer: Procter & Schwartz 6-tray st. steel. 
: Stokes DD2, 23 station. 
42” and 72” stain. steel. 











EQUIPMENT SUPPLY co. 
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OVER 5,000 MACHINES IN STOCK 
FOR EVERY INDUSTRY AND PURPOSE 


© Wrappers © Mixers 

© Packaging machines @ Pulverizers 
® Cartoning machines ©@ Grinders 
© Fillers . rs 
+ 
a 
* 





Labelers © Sifters 
Filter presses 


® Cappers 
Roller mills @ Tablet machines 
TELL US YOUR REQUIREMENTS 


Complete Details And Our Special 
low Bargain Prices Available On Request 


UNION STANDARD EQUIPMENT CO. 


318-322 Lafayette $t., New York 12, N. Y. 
Phone: Canal 6-5333-4-5-6 
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LOOK HERE! 


COMPARE THESE PRICES 


54—VACUUM PUMPS 
In Stock 
Stokes Model 212-C, each complete with 
5 HP Motors. Capacity 115 CFM. Excel- 
lent Condition. Special price on quantity 
purchases. 


Wire or phone collect — -GA 1-1380 











BRILL FOR VALUES 


CENTRIFUGES 


2—-Sharples C-20 and C-27 Super-D-Hydrator, 316 S.S. 
1—Bird 18” x 28”, Solid Bow!, Continuous, 304 S.S. 
1—Bird 32” x 50”, Solid Bowl, Continuous, 316 S.S. 
1—Bird 36” x 50”, Solid Bowl, Continuous, 347 S.S. 
3—Sharples PY14, PN14 Super-D-Canters 316 S.S. 
1—Tolhurst 26” susp. Rubber Imperforate Basket. 
2——Fletcher 48” $ ded 316 S.S. Perforated Basket. 
2——-Sharples #16, 304 S.S., 3 HP motor. 


REACTORS — EVAPS — CONDS — TANKS 


1—150 gal. 304 S.S. jacketed agitated Reactor. 

3——Pfaudler 200 gal. glass lined jacketed Kettles. 

1—650 gal. 304 S.S. Reactor with 100 sq. ft. Bayonet Heater. 
1—1400 gal. Blaw-Knox, steel, jacketed, agitated Reactor. 
1—700 sq. ft. Buflovak 304 S. S. forced circulation Evaporator. 
1—550 sq. ft. Buflovak monel single effect Evaporator. 
1—7500 gal. 316 S.S. Vert. Storage Tank, 7’ x 25’, SO psi. 
1—S00 gal. $.S. Mixing Tank with nickel coils. 

6—7500, 6000 and 2000 gal. Rubber ee Tanks. 

1—1500 gal. Stainless Pressure Tank, x 10’, 90%. 

1—-2,000 gal. horiz. 304 S.S. tank 5’ x "12", 
1—2500 gal. vertical 304 S.S. Tank, 8’ x 7’. 

1—12,000 gal. horiz. steel Pressure Tank, 7'6” x 36’, 200 psi. 
6—Stainless Heat Exchangers; 1220, 786, 536, 370, 315, 250 sq. ft. 
1—Falls Industries, 100 sq. ft. Karbate Condensor. 

1—24” dia. x 35’, 304 S.S. Bubble Cap Column. 


FILTERS 


1—2z5 Sweetiand Filter 304 S.S. 120 sq. ft. 
1—Oliver 6’ dia. Horizontal Filter, 316 S.S. 
1—Oliver 5’ x 6’ Steel Rotary Vacuum Precoat Filter. 
1—U.S. 200 sq. ft. 304 $.S. Auto-Jet Filter. 
1—Hercules 400 sq. ft. 304 $.S. Pressure Filter. 
1—-Oliver 5’3” x 8’ Steel Rotary Vacuum, vaportite housing. 
i—Eimco 18” x 12” 316 S.S. Rotary Vacuum Filter with pumps and piping. 
1—Oliver 3’ x 2’ 347 S.S. Rotary Vacuum Filter. 
1—Feinc 5’ x 6’ Stainless Steel Rotary Vacuum Filter. 
2—#10 Sweetland Filters, 27 leaves, 4” centers, 250 sq. ft. 


DRYERS 


1—Buflovak Vacuum Shelf with 20—60” x 80” shelves. 

1—-Devine Vacuum Shelf with 19-—— 59” x 78” shelves. 

1—-Devine Vacuum Shelf with 10—40” x 43” shelves. 

2—Buflovak o x 120”, atm ic bie drum Dryers, complete. 
2—Devine 4’ x 9’, single drum, ~ atmospheric. 

1—Buflovak 3’ x 10 Rotary Vacuum Dryer. 

1—-Baker Perkins 5’6” x 6’ Rotary Vacuum Dryer. 

2—Bufiovak 5S’ x 30’, 3’ x 76” Rotary Vacuum ee 316 $.S. 
2—-Louisville Rotary Steam Tube 6’ x25’, 6’ x 

2—Louisville 8’ x 50’ Stainless er reg ‘notary Dryers 

9—Rotary Dryers 34” x 30’, 4’ x 6’ x 60’, 7 x 80’, 8’ x 87’. 
1—tTraylor 30” x 18’ Stainless Steel’ P ib ads even, 

2—Link Belt, 7'5” x 25’, 6’4” x 24”, S.S. Louvre Dryers. 

2—-Atmos. Tray Dryers, 16 shelves, 40” x 24”. 

1—P&S 10’ wide Apron Conveyor Dryer 48’ long. 

1—4’ dia. 304 $.S. Spray Dryer. 

2——10’ and 4’ dia. 304 S.S. Spray Dryers. 


MIXERS 


1—Farrel-Birmingham ‘‘Midget’’ Banbury Mixer. 
2——Day Imperial 150 gal. jktd. double arm. 

1—-Baker Perkins 100.gal., jacketed, double arm, 30 HP. 
1——Baker Perkins #1 6TRM, 150 gal. jktd., Vac. 60 HP. 
1—Baker Perkins 50 gal. jacketed, double arm. 
1—Baker Perkins 10 gal. jacketed 304 $.S. double arm. 
5—Day ‘Cincinnatus’ double arm, 250 and 100 gal. 
2—Steel jacketed Powder Mixers, 225 and 350 cu. ft. 
1——-Patterson 6’ dia. Conical Blender 15 H 

1——3’ dia. Simpson Intensive Mixer. 

i—Stokes 21K, 304 S.S. Granulating Mixer 82 gals. 


MISCELLANEOUS 


1—Farrel Birmingham 8” x 16”, 2 Roll Chrome Plated Mill. 
i—Mikro Pulverizers 1 #4TH, 1 SH, 1 SI and Bantam. 
3—Abbe 2%’ x 3’ porcelain lined Pebble Mill XP motor. 
1—-Raymond 10” vert. Mill, 10 HP. 
1—No. 1 Ball & Jewell Rotary Cutter. 
1—2#18 Cumberland Rotary Cutter. 
8—Swenson Walker Continuous Crystallizers, 24” x 30’ sections. 
1—324 Rotex Sifter, 20” x 64”, Quadruple deck. 
5——Day Roball Sifters 40” x 120” single and double deck. 
1—#81 Day Roball Sifter 40” x 120” single deck. 
38—-Nash H6 Vacuum Pumps. 

25——Chlorimet, Durimet and Duriron Centrifugal Pumps 11%” to 6”. 
5—Day Roball Sifters, 40” x 120”, 40” x 84”, Double Deck. 








Partial List of Values Send for Complete Circular 


TEXAS OFFICE: 4101 San Jaci . ton 4, Texas—Tel.: JAckson 6-1351 


BRIT EQUIPMENT COMPANY 
35-61 JABEZ ST., NEWARK 5,N.J. Tel.: MArket 3-7420 
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FIRST MACHINERY KEEPS ALL 
OUR CAMPAIGN PROMISES! 


Guaranteed Rebuilt Equipment—fast Delivery, as promised 
—Rental-Purchase Plan—Prompt Replies to all Inquiries 


SAVE ON EQUIPMENT STILL ON LOCATION 


J. H. Day 150 Gal. Jacketed Mogul Double Arm 
Mixer Sigma Blades; Vacuum Cover; 75 HP 

Bailey 60’x180’" Ribbon Mixer with 50 HP Motor, 
with 50 H.P. Motor 

Blaw Knox Dbl. Cone Blender; 9’6"" Diameter 

Patterson-Kelley 150 cu. ft. Twin Shell S/S Blender 

6 Stokes 150 Ton Self Contained Moulding Presses 
with Pumping Systems and Controls 

2 Ball & Jewell No. 2 Rotary Cutters; 50 HP. 

2 Sturtevant Stai 30° 

500 Gal. Stainless Reactors; 5‘xS’ Bolted Heads, 
Rake Type Agitators; Dorrco made 

Durimet Centrifugal Pumps; 6x4"; 40 H.P. Motors 

Link Belt Roto Louvre Dryer; Model 502-20, ne. 

Komarek gee Briquetting Presses, 160,000 1 
per sq 

niledeghans Farrell UNUSED 2 Roll Mills, 14°°x30” 

REACTORS AND PRESSURE VESSELS 

Nickel Clad Reactor; 7° x 11°6"; Manhole; Jack- 
eted and Agitated. 

Lancaster Stainless Lined Rotary Reactor; 50° x 
17°4"; Jktd.; SI. 

Mojonnier s.S. Vacuum Pans; 3’ x 10’; 6’ x 12’. 

3 Stainless Steel Vertical Pressure Vessels 42” x 
10’; Dished Heads. 

2 MONEL REACTORS; 2800 Gal. 6’8” x 13’; 175 
ASME Jktd. & Internal. 

Struthers Wells Stainless Drum Dryers; 5S’ x 10° 
and 5° x 4° Complete. 

Soesttse 8.8. Litheote Lined Filter: 500 sq 
Ames 300 HP Automatic Boiler; ASME 1! 1998: Wo. 6 
Oil Fired. 

Struthers Wells Type 316 Stainless Steel Jktd. & 
Agt. Reactors 2000 Gal. 

Stainless Steel Heavy Duty Pressure Tanks; 850 
Gal. with Agitators. 

9 Devine Vacuum Chamber Dryers from Lab. Size 
to No. 36 Double Door. 

DRYERS AND EVAPORATORS 

Stainless Lined Rotary Dryer: 50” x 20’; Stokes 
Rot. Jktd. 34” x 10’. 

Double Drum Dryers by Bufialo & other makers 
28” x 60° to 40° x 120°. 

Zaremba Double — INCONEL Evaporator with 
Calandria; 430 sq 

Stainless Lined >. Counter Current Atoms. 
Dryer 50” x 20’. 

Pittsburgh Lectro Dryers; Models BAC Size 25; 
BWC Size 3500. 

Bowen Stainless Lab. Spray Dryer; 30° x 32°’. 

Multi Pass Jacketed 12” Screw Conveyor; 4 Sec- 
tions 10‘ S/S Troughs. 

FILTERS AND FILTER PRESSES 

Shriver and Sperry Filter Presses to 42°’ Cast Iron, 
Stainless, Ni-Resist, Aluminum. 

Oliver Continuous Rotary Panel Type Vacuum 
Filters; 8° x 8 and 8’ x 10’. 

Feinc ry Type Rotary Vacuum Filters 3° x 1’, 

x 6° & 8 x 10’; Stainless contacts. 

Bird tat Rotary Vacuum Filter, 4‘ x 4‘. Sweet 

land Pressure Filters No. 2 to 12. 





Enzinger vaeneat Stainless Pressure Filter; 18” x 
26"; AS 


s 
Stainless Sethe Ae Filter 6’ dia. x 2’. Bowser 
Filter w/Pump; 2000 GHP; 69 sq. ft. 
MILLS—GRINDERS—PULVERIZERS 
Abbe Jacketed Steel Ball Mills, 42” x 36” with 


charge of balls. 

International Porcelain Lined, Ball Mill 8’ x 8°; 50 
HP Motor. 

Patterson Jacketed Ball Mill, 54” x 42°; good for 
Vacuum. 

Mikro Pulverizers; up to No. 4’s. Mikro SS Atom- 
izers Model 5 & 6. 

Fitzpatrick Comminuting Mills, S.S.; Models C,D, K. 

Williams Hammer Mills to 16” x 48”. Raymond 
Imp Mills; many models. 

Williams Ring Roll Lab Mills, 3 Roll, 10” x 3 
complete. 

American Ring Roll Crusher with 30° x 33” 
Throat 50 HP Motor. 


SEND FOR LATEST 1960 ISSUE OF “FIRST FACTS” 








FIRST MACHINERY CORP. 


209-289 TENTH STREET, BROOKLYN 15, N. Y. 
PARKING ON THE PREMISES 


PHONE: STerling 8-4672 


October 31, 








LIQUIDATION 
ALCOHOL PLANT 
OMAHA, NEBRASKA 


MAJOR ITEMS 


5—Buflovak 42” x 120” dbl. drum 
dryers, ASME 160# 
2—Bonnet 7’ x 60’ rotary dryers, 
5" shell 
1—Bonnet 6’ x 52’ rotary dryer, 
5/16” shell 
6—Davenport #2A = dewatering 
presses 
3—Davenport #1A dewatering 
presses 
2—French Oil screw extrac. presses, 
300 PSI 
2—Sweetland #12 pressure filters, 
336 sq. ft. 
6—Shriver 48” Cast Iron P. & F. 
filter presses, (50) chambers, hy- 
draulic clasure, closed deliv. 
2—19,900 sq. ft. quadruple effect 
calandria type evaporators, cop- 
per tubes, cast iron bodies, with 
preheater & finishing pan 
6—Ansonia 691 sq. ft. dbl. pipe 
coolers, copper tubes 
3—American 654 sq. ft. spiral steel 
heat exchangers 
18—Tubular heat exchangers, cop- 
per tubes: 1500, 1350, 1130, 637, 
380, 290, 184, 176, 156 sq. ft. 
1—ACME 96” dia. x 44’ high cop- 
per beer still column, (20) per- 
forated & (4) bubble cap trays 
5—Leader Iron 96” dia. steel recti- 
fying columns, 44’ & 51’ high, 
bubble cap trays 
2—9500 gal. horiz. cookers, 9 dia. 
x 20’ long, V2" shell & dished 
heads, agits. 
4—Wallace & Tiernan auto. bulk 
handling scales 
6—Forster #8 hammermills, 100 
HP 
4—Forster #6 hammermills, 75 HP 
1—Stedman 36” dia. 3-row cage 
mill 
1—Prater “Blue-Streak” pulverizer, 
30 HP 
2—Allis-Chalmers Inter-plane grind- 
ers, 100 HP 
1—"Jay Bee’ #4 hammermill, 75 
HP 
9—Davenport 5’ x 25’ inclined 
“slop” screens 
250—Steel pumps, 1” to 12”, 1 HP to 
150 HP 
100—Steel & stainless steel screw 
conveyors 
5000 HP—TEFC motors, 3/60/220- 
440/, to 150 HP 
20—Steam turbines, to 150 HP 
200—Steel tanks & bins, all sizes 
12—-300 amp. portable welders, elec. 
& gasoline 


SEND FOR CIRCULAR +960-A 
PERRY EQUIPMENT CORP. 
er N. Sixth St. 
Philadelphia 22, Pa. 
Phone lar 3-3505 
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AMERICA’S 
LARGEST STOCK 


ROTARY DRYERS & KILNS 


3—10' x 78’ National rot. dryers, ¥%4” shell with indirect 
heat center, tube, 200 HP drive, fan, etc. 

1—10 x 11’ x 175’ Vulcan Kiln, 13/16” shell, 2-tire 

2—8'-8”" x 70’ Hardinge #+XA-18 dryers, ¥” welded 

1—8’ x 60’ Davenport rotary dryers, 7%" welded 

1—8’ x 60’ Consol.-Western Kiln, 2” welded shell 

3—8’ x 40’ Stearns-Roger dryers, 1/2” shell 

1—7'-6" x 62' rotary kiln, V2" welded 

1—7’ x 70’ Louisville rotary cooler, Y2” welded 

2—7' x 60’ Bonnet rotary dryers, 4” shell 

1—7’ x 50’ Allis-Chalmers dryer, 4” shell 

1—6’ x 7’ x 100’ rotary Kiln, V2” shell, 2-tire 

2—6' x 52’ Bonnet rotary dryers, ;°,” shell 

1—6’ x 50’ Louisville rot. steam-tube dryer 

1—6’ x 25’ Louisville rot. steam-tube dryer 

1—6'-4” x 18’ Link-Belt 4604-18 Roto-Louvre 

1—5’-6" x 30’ rotary dryer, ¥” shell 

2—4'-9” x 32’ rotary dryers, ¥” shell 

1—4’-6” x 40’ Ruggles-Coles rotary dryer 

1—4’ x 30’ Hardinge rot. steam-tube dryer 

1—3’-10” x 20’ Link-Belt 4£310-20 Roto-Louvre 

1—3’ x 23’ Standard rotary dryer, Y” welded shell 

1—3’ x 15’ Bartlett dryer, Everdur shell 

1—3’ x 10’ rotary stainless steel dryer 

2—2' x rotary perf. shell dryers 

1—1’ x 8’ rotary stainless steel dryer 


SEND FOR “DRYER” CIRCULAR #860A 


RECENT STOCK PURCHASES 
1—4300 gal. T304 SS tank, 6’ x 20’, ASME 50+ 
WP 
3—300 HP Cleaver-Brooks PACKAGE Boilers, 150+ 
4—Buflovak 32” x 100” double drum dryers, chrome 
plated. 
1—Stokes model #R single punch tablet press 
2—#3TH Mikro Pulverizers, stirrup hammers 
1—Raymond 50”, 5-roller hi-side mill 
1—J. H. Day #8, 150 gal. sigma blade Cinc. mixer 
2—J. H. Day #5, 75 gal. sigma blade Cinc. mixers 
1—Buflovak 110 sq. ft. Vacuum shelf dryer 
1—Buflovak 98 sq. ft. Vacuum shelf dryer 
1—Patterson 6’ x 10’ pebble mill, porcelain lined, 
1—Baker-Perkins #415-UUMM, 100 gal. dispersion 
blade jacketed mixer, cored blades, 100 HP 
XP drive, compression cover. 
2—Hardinge 7’ x 36” conical pebble mills 
1—Bird 32” x 50” T316 SS horiz. cent. 
1—A.T.&M. 12” dia. susp. cent., T304 SS, perf. 
1—Tolhurst 48” dia. sus. cent., T304 SS, perf. 
22—Sharples #AS-16V super centrifugals, sludge 
disch. frame, Inconel, 3 HP. 








CLOSING OUT! 


CHEMICAL PLANT—ORANGE, TEXAS 
TYPE 316 STAINLESS STEEL EQUIP. 


1—Struthers-Wells T316 SS 3500 gal. jkt. reactor, agit. 
1—Struthers-Wells T316 SS 630 sq. ft. calandria type 
single-effect evap., 2’ OD T316 SS tubes 
2—Sharples #C-20 Super-D-Hydrators, T316 SS 
1—Sharples #16-P Super-cent., T304 SS 
1—Vulcan 110” dia. T316 SS bubble-cap scrubber 
column, 13’ high, 10 trays 
1—Vulcan 96” dia. T316 SS bubble-cap column, 37’ 
high, 30 trays 
1—Vulcan 72” dia. copper bubble-cap column, 46’-10” 
high, 40 trays—VACUUM 
1—Vulean 60” dia. 1316 SS bubble-cap scrubber 
column, 13’ high, 10 trays 
3—Worthington 160 ton steam-jet vacuum refrigera- 
tion units, with baro. cond., etc. 
2—Read 1800 cu. ft. T304 SS weigh hoppers, on scales, 
with shaker-conveyors, etc. 
2—Bucket elevators, T304 SS, 5” x 33%4” 1304 SS 
buckets on 1304 SS chain: 60’, 41’ high ¢/c 
2—18,000 gal. Aluminum tanks; 12’ dia. x 31‘ OAH 
2—American T316 SS blowers, 5600 cfm, 50 HP 
2—Buffalo 7316 SS blowers, 2330 cfm, 60 HP 
1—1200 gal. horiz. steel still kettle, 5’ x 8’, Ye” shell 
& dished heads, 320 sq. ft. int. coil 
1—1960 sq. ft. T316 SS heat exchanger, 1” OD tubes 
2—1450 sq. ft. T316 SS heat exchangers, 1“ OD tubes 
6—1400 sq. ft. T316 SS heat exchangers, 2” OD tubes 
5—800 sq. ft. T316 SS heat exchangers, 5¥e” OD tubes 
1—800 sq. ft. T316 SS heat exchanger, 1” OD tubes 
1—730 sq. ft. T316 SS heat exchanger, 1“ OD tubes 
19—T316 SS tubular heat exchangers: 510, 427, 410, 
400, 390, 290, 277, 264, 250, 125, 54, 52, 50, 
47 sq. ft. 
1—Otis 5000 cap. elec. frt. elevator, 40’ lift 
4—Ing.-Rand #5HC, 6” x 5” T316 SS cent. pumps 
3—LaBour self-priming T316 SS pumps; +15, 10 


TYPE 316 STAINLESS STEEL TANKS 
3—2750 gal. vert., 7’ x 8’, Y%4” shell & dished heads. 
2—2300 gal. vert., 7’ x 8’, Y%” shell, *%” dished top, 

5” at bottom. Paddle agit., 60 sq. ft. coil. 
4—2250 gal. vert., 7’ x 6’-3”, vert., dished heads. 
1—2100 gal. vert., 6’ x 9-10”, open top, cone bottom. 
1—1900 gal. vert., 6’ x 8’, ¥e@” shell & dished heads— 

VACUUM. 

6—685 gal. vert., 3’ x 13’, 120 sq. ft., int. coil. 
15—100 gal. separator tanks, cone bottoms, 20 WP. 
30—T316 SS tanks, 18 to 200 gal. 


SEND FOR CIRCULAR #1259A 





p E R RY EQUIPMENT CORPORATION 
1413-21 N. SIXTH ST. PHILADELPHIA 22, PA. 
Phone POplar 3-3505 
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LIQUIDATING 


10 MILLION 
DOLLAR 


CHEMICAL 
PLANT 


NORTH JERSEY 
AREA 


TYPE 316 
STAINLESS STEEL 
EQUIPMENT 
This GELB GIRL was selected to announce all 


If you have a plant or any equipment that 
just give her ao buzz... at 


“The Geib Liquidator” 


By Popular Demand... 
GELB liquidations for 1960. 
you would like to handle with her .. . 
MUrdock 6-4900. 


1—2600 gals. type 316 SS vertical vacuum receiver 


4—Vert. type 316 SS activated carbon absorbers, 5’4" dia. x 16’ 
1—Struthers Wells 75 gal. type 316 SS, 500# pressure vessel, 


ASME code National Board 
2—Aluminum horizontal 5000 gal. storage tanks 


@, R. GELB 
te & SONS, INC. 


U.S. HIGHWAY 22, UNION, N. J. 


2—Rubber lined horiz. storage tanks, 5500 gals. working pres- 
sure 45# 
6—Rubber lined vertical storage tanks, 4500 gals. working pres- 
sure 45# 
2—-Rubber lined vertical storage tanks 2500 gals. working pres- 
sure 45# 
4—Type 316 SS packed columns, 18” x 11 7%”, working pres- 
sure 45# 
2—Buflovak type 316 SS jacketed rotary vacuum dryers, 5° x 
30°, complete with 25 HP explosion proof motors and drives 
3—Type 316 SS Ter-Meer continuous type centrifuges, 4’ dia. 
bowls, complete with motors 
3—Readco stainless steel horizontal blenders, 450 cu. ft., work- 
ing capacity, complete with 75 HP motors. 
3—Mikro Model 3TH stainless steel pulverizers, complete with 
40 HP explosion proof mot 
3—Nash Model TS-12, vacuum pumps, with motors 
5—American type 316 SS biowers, Model MD, size 27” 
1—Fuller type 316 SS, airveying system 
1—Aldrich Groff type 316 SS hydraulic triples pumps. size 2%” 
x 4” at 500 psi 
100—Stainless steel centrifugal pumps, all makes and sizes 
2—Powell type 316 SS, 10” hyd. oper., flanged and gate valves 
2—Tyler type 38 tandem SS Hum - - mer screens, size 42” x 9'8" 
3—Williams type 316 SS hammermills with 100 HP motors 
3—200 gals. type 316 SS jacketed kettles 
500 Tons of type 316 SS pipe, fittings, and valves, from 2” to 6” 
500 tons of structural steel. 
50—Stainless steel and aluminum hoppers, all sizes. 
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MUrbvock 6-4900 





LINK-BELT ROTO-LOUVER DRYER 





COMPRESSORS 


No better values at any price 


74 CFM 1500 PSI 644 -3%4-1%x7 CP. TCB3 
104 CFM 2500 PSI 654-4'%4-1-11/ ad 1R-ES3 


wWwwnr 
£2 
° 


100 PS! 12xtl-IR-ES tr. T, Worth HB 
125 PSI (2x13 Worth HB 
125 PSI 11'%4-7x7 Joy Wn 102 
125 PSI 15-9'4x12 IR XCB 
100 PS! 14x13 Ing. ES 
125 PSI ag tovants IR. XRB 
PS! 13-13x12 IR-XRE 
1055 110 PSI iB. tixt2 CP-OCE 
1665 CFM (actual) 100 PS! C300-300H Fuller 


AMERICAN AIR COMPRESSOR CORP. 
Chem. Road, North Bergen, N.J. UNion 5-1397 


oS 

e 

$s ZS 
Isisisleizislsizizis) 
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BARGAINS GALORE! 


2—30” $.S. Bubble Cap Columns. 
5—Rotex Screens 30” x 96"; 4 

i—Day 50 Gal. 8.S. Sigma Blade Mixer. 
rey Traylor 8.8. Sereen 30” x 68”. 
Spiral Blenders 10002 to 3000 Capacity. 

d 36” Whizzer Segereter 

Rotoclone Size 16, Type 

s Lab. Crusher sag P. 


Dr t 
. Ball Mill 20 H.P 
ned Mill, M.D. 


: 60” x 84”. 








i—Cyelotherm Boiler 6202 hr.. @250 
5—Hercules Type 316 8.8. Filters, 8” & ie ‘square. 
Conveyors, Labelers, Agitators, etc. 
We buy your surplus. Send us your inquiries 
THE MACHINERY & EQUIPMENT CO. 
Used Div. of HARING EQUIPMENT CORP. 


Market 2-3103. 





Model #705-24, 7’-5” os x 24’ long. Complete 
w/6,000,000 BTU hour gas berner air supply 
w/motor & blower & Clarage fan for heater air 
supply. 

AAA or " EQUIPMENT CO. 


-1 
10900 Cedar me aeestent &, Ohio 
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91-93 New Jersey R.R. Ave., Newark 5, N. J. 
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CIRCLE V ON READER SERVICE CARD 


FOR “IMPOSSIBLE” BUDGETS 


Allis-Chalmers 6’ x 50’ Rotary S$ S Lined 
Dryer. 42” shell 


6’ x 20° Rotary brick lined Kiln. Welded 
Shell, Complete 


Symons 2’ Standard Cone Crusher. 30 
HP Motor. Extra new paris 


Patterson-Kelly 1 cu. ft. Twin Shell 
Blender. Bronze. 2 HP Mtr 


St Regis 3 Spout Valve Packer. Model 
107 FC. 25 HP Motor 


Bird 40” x 60” S S Horiz. Cont. Centri- 
fuge. 50 HP Motor 


Hardinge 25° Double Rake Thickener 
Mechanism. % HP 


AT&M 42”S S perf. basket Centrifuge, 
plow & bot dump 25 HP 


For immediate quote, wire or phone collect—GA 1-1380 
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SEARCHLIGHT Equipment 
Leeating Service 
No Charge or Obligation 


This service is aimed at helping you. the reader of 
“SEARCHLIGHT”, to locate Surplus new and used 
equipment not currently advertised. (This service 
is for USER-BUYERS only.) 

HOW TO USE: Check the dealer ads to see if 
what you want is not currently advertised. If not, 
send us the specifications of the equipment wanted 
on the coupon below, or on your own company let- 
terhead to: 

Searchlight Equipment Locating Service 
Classified Advertising Division 
CHEMICAL ENGINEERING 
P.O. Box 12, N.Y. 36, N.Y. 

Your requirements will be brought promptly to 
the attention of the equipment dealers advertising 
in this section. You will receive replies directly 
from them, 


Searchlight Equipment Locating Service 
Classified Advertising Division 
CHEMICAL ENGINEERING 
P. 0. Box 12, N. Y. 36, N. Y. 


Please help us locate the following: 
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Hold fast to Value 


fill your needs 


with 


GELB 


CHEMICAL PROCESS 
EQUIPMENT 


2—American 42” x 120” double drum dryers, ASME, N.B., 
complete with drives and motors 

1—Buflovak twin drum, chrome dryer, 32” x 90”, com- 
plete 

3—Pfaudler stainless steel jacketed reactors, complete 
with impeller type agitators and drives, 3, 5, and 10 








gals. 
1—Pfaudler glass lined jacketed reactor, 100 gals., com- 
plete with impeller type agitotor and drive. 


AUTOCLAVES, KETTLES AND REACTORS 

2—Ptaudler glass lined 50 gal. jacketed reactors complete with 
anchor type agitators and drives 

1—Pfaudler glass lined 100 gal. jacketed reactor complete 
with anchor type agitator and drive 

2—Monel 2500 gal. jacketed autoclaves, 175# jacket, 175# 
internal pressure 

1—Struthers Wells type 316 SS jacketed reactor, 2000 gal., com- 
plete with agitator and drive 

2—2500 gal. stainless steel open top jacketed kettles 

1—Van Alst 250 gal. SS jacketed kettle, complete with SS 
column and condenser 

2—Blaw-Knox 600 gal. steel reactors, complete with double mo- 
tion agitators and drives, 50# jacket, 50# internal 


DRYERS 
1—Allis Chalmers SS 6’ x 50° rotary dryer. complete 
10—Allis Chalmers rotary dryers, 6’ x 50’ and 7° x 60° 
3—Link Belt steel roto louver dryers, Model 207-10, 310-16, 604-20 
1—Stokes Model 59DS steel rotary vacuum dryer, 5’ x 30’ 
2—Hersey SS rotary dryers. 3’ x 16’ and 18” x 11’6” 
1—Buflovak SS jacketed rotary vacuum dryers, 3° x 15’ 
3—Buflovak steel jacketed rotary dryers, 3° x 15’, 5’ x 20’, 5° x 35° 
1—Traylor 4’ x 40' rotary dryer 
1—Western Precipitation Corp. S.S. pilot plant spray dryer, 
Type N-2 
1—Bowen SS pilot plant spray dryer 
FILTERS 
3—Dorrco rubber covered filters, 6’ x 2° 
12—Sweetland #12 filters with 72 SS leaves 
1—Niagara SS filter. Model 510-28 
1—Olliver type 316 SS rotary vacuum filter, 4’ x 5° 
1—Oliver horizontal filter, 3’ 
1—GATX SS pilot plant filter, 2’ x 8” 
1—Oliver SS rotary vacuum pressure precoat filter, 5'3” x 8° 
10—Shriver plate and frame filter presses, 12" x 42” 
1—Shriver aluminum 30” x 30” P&F filter press, 30 chambers 
CENTRIFUGES 
1—Fletcher 48°’ SS under-driven centrifuge, complete with per- 
forate basket and motor 
1—AT&M 48” SS suspended type centrifuge. complete with plow, 
motor and imperforate basket 
7—Western States 40” type 316 SS suspended type centrifuges 
complete with perforated baskets, plows and 40 HP motors. 
Year built 1953 
2—Fletcher 40” under driven rubber covered centrifuges with per- 
forate baskets and motors 
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1—Tolhurst 26” SS under-driven centrifuge complete with per- 
forate basket and motor 

2—AT&M type 316 SS suspended type centrifuges, complete with 
26” perforate baskets, plows and motors 

1—Sharples type 316 SS Super-D-Canter, Model PN-14 

4—Tolhurst 40” center slung rubber covered centrifuges, with 
perforate baskets and motors 


MIXERS 
1—Cleveland SS double cone blender, 85 cu. {t. complete with 
drive and motor 
2—Sturtevant #7 dustite rotary batch blenders, NEW 
1—Richmond Engineering type 316 SS 40 cu. ft. horizontal double 
ribbon blender 
15—Robinson type 304 SS horizontal blenders, 255 cu. ft. 
1—Baker Perkins Size 20, 2000 gal. double arm jacketed vacuum 
mixer with double naben blades 
1—Baker Perkins Size 16, Type UUEM, 150 gal. jacketed double 
arm dispersion type mixer, complete with compression cover 
and 100 HP motor 
2—Baker Perkins 20 gal. SS jacketed vacuum double arm mixers 
1—Stokes SS granulating mixer, Model 21 J 
MISCELLANEOUS 
1—Vulcan SS bubble cap column, 4‘ x 25 plates 
1—Badger type 316 SS bubble cap column, 42” dia. with 11 trays 
1——Badger type 316 SS bubble cap column, 36” dia. with 8 trays 
4—Davis Engineering Carpenter 20 heat exchangers, 125 sq. ft.. 
NEW 
1—Struthers Wells type 316 SS heat exchanger, 330 sq. ft. 
1—-Condenser Service type 316 SS heat exchanger, 350 sq. ft. 
3—Badger type 316 SS heat exchangers, 500 and 600 sq. ft. 
1—Downington type 316 SS heat exchanger, 750 sq. ft. 
2—Swenson type 316 SS vacuum crystallizer, 3°6"x12’, 2’x12° 
3—Williams type 316 SS hammermills, Model AK 
1—Sprout Waldron Mode! 501-D pelleter 
1—Ross 6” x 14”, 3 roll paint mill, complete 
1—Stokes #412F vacuum pump, complete 








1—Banbury #1 mixer, chrome plated rotors, with 50 HP 
motor. 

1—Robinson SS 125 cu. ft. horiz. double ribbon blender 

— Russell Stainless steel heat exchanger, 900 





1_-Oliver $S rotary vacuum precoat filter, 3’ x 2’ 
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De you need level control? 





... then you need ELECTR-0-PROBE 


A CAPACITANCE- 
ACTUATED SUPER-SENSITIVE 
ELECTRONIC RELAY 


1. Will indicate high or low liquid or 
solid level 

2. Will control liquid-liquid or foam- 
liquid interface in closed vessel 

3. May be adjusted to ignore foam or 
detect foam 

4. Contains hermetically sealed DPDT 
relay to energize alarm lights, horns, 
solenoid valves, motor starters, etc. 

5. Teflon covered probe 


ELECTR-O-PROBES are available in 
three models — 
B-04 — super-sensitive relay for foam, 
interface, etc. 
B-05 — general purpose relay for liq- 
uid or solid level detection 


B-06 — self-contained, general pur- 
pose, tank-side mounting 


ELECTR-O-PROBES are used NOW for 
detection of heavy fluids, acids and 
fluid interface in chemical plants; 
alarm for refrigerant control in freez- 
ing plants; mixed feed control; water- 
oil interface in refineries: detection of 
er and foam in pulp and paper 
mills. 


WRITE FOR BULLETINS 





MNO LUBRICATION! © 
NO CONTAMINATION © 
|NO_MAINTENANCE | 
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350 Park Square Bidg., HUbbard 2-7160 
Chicago 11 Gene Davis, J. M. Rodger, Jr. 
520 N. Michigan Ave. MOhawk 4-5800 
Cleveland 13 John G. Mitchell 
55 Public Square SUperior 1-7000 
Dallas 1 Robert T. Wood 
Vaughn Bidg., 1712 Commerce 
Riverside 7-5117 
John Patten 
1700 Broadway Alpine 5-2981 
Detroit 26 Chas. M. Crowe, Jr. 
856 fey mg Bidg. WOodward 2-1793 
Frankfurt/Ma Stan Kimes 
85 _Westendstrosse 
Gene Michael R. Zeynel 
2 Place du Port 
CURIE We wesc cccdccvectent E. E. Schirmer 
95 Farringdon St. 
Los Angeles 17 John B. Uphoft 
1125 W. Sixth St. HUntley 2-5450 
New York 36, R. G. Frederick, A. L. Gregory, 
John R. Emery 
500 Fifth Ave. OXford 5-5959 
Philadelphia 3 ............ E. M. Schellenger 
6 Penn Center Plaza LOcust 8-4: 
Pittsburgh 22 G. S. Ry 
4 Gateway Center EXpress 1- 13-14 
San ee a Scott Hubbard 
a. St. jas 2-4.00 
St. Loui edger, Jr. 
3617 ‘Olive Street “ieforsen 5-4867 
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Mild Steel 
Outlasts 
Stainless! 


COLMONOY HARD SURFACING 
CUTS PUMP SLEEVE WEAR 


Much longer wear and fewer packing changes 
are the results reported in using Colmonoy 
hard-surfaced mild steel pump sleeves in a 
Desalta charge pump where stainless steel 
sleeves were used before. Maintenance costs 
are now considerably lower. Compare the two 
pump sleeves in photo. 

Colmonoy al'oys and methods can protect your 


Left: mild steel sleeve with Colmonoy No. equipment, save you money. Write a 





6 overlay after 395 days service. Right: for the Spraywelder Catalog and 
stainless steel (316) sleeve after only the Colmonoy Hard-Surfacing 
105 days service. Manual today. i Po] 


HARD-SURFACING | YATAT. TL, COLMONOY 


CD CORPORATION 
& BRAZING ALLOYS 19345 JOHN R STREET + DETROIT 3, MICHIGAN 


Buffalo « Chicago * Houston * Los Angeles « Morrisville « New York « Pittsburgh « Montreal « London, England 





ROCKWELL OVENS 


Bench, Cabinet, Truck 
and Conveyor Types 


ELECTRIC - GAS + STEAM 
Convection heating for fast, 
uniform heat processing 


2300 ELIOT STREET 
W. S. ROCKWELL COMPANY &iiecicin, CONN. 
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HEAT YOUR TANK 
THE MODERN 
LOW COST WAY 


with superior 











Regardless of your operation or the size 
or shape of your tank, if it is heated or 
cooled, Dean Panelcoil can do the job 
more economically and more efficiently 
than old-style pipe coil or jacketing. 
For complete technical data and pricing, 
write for Data Sheet 15-60 Series and 
Price Bulletin 259, 


DEAN PRODUCTS, INC. 


1039 Dean St., Brooklyn 38, N. Y. 
STerling 9-5400 


Backed by 25 Years of Panel Coil Manufacturing 














POSEY 
WORKS 
R BETTER- 


TANKS AND 
PRESSURE VESSELS 


large capacity vessels and tanks of mild, 

stainless, or alloy clad steel for petro- 

chemical, butane, petroleum, and pulp 
industries. 


For FREE 16-page illustrated 
catalog showing many in- 
stallations, write: 





Custom Fabrication 
For Over 50 Years 
DIVISIONS: 
@ Iroquois Asphalt Plants e Mixers and Blenders 
@ Tunnel Forms ¢ Industrial Heating « Foundry 
e Large OD Steel pipe 


557 S. PRINCE STREET LANCASTER, PA. 





FOR THICK 
OR THIN 


Vari-Flo changes 
capacity instantly 


If you’re moving a variety of liquide—or one liquid at 
changing temperatures—there’s no need to use several pumps. 
One Blackmer Vari-Flo can solve your problem, save 

you time and money. With Vari-Flo, you just dial a 

low capacity for thick liquids, then gradually 

increase the rate as the liquid gets thinner. Even 

reverse the flow without changing pump speed 

or direction! Vari-Flo does all this with an 

ordinary, standard-speed motor. See how it 

works to solve your pumping problems. 


Write for Bulletin 600. 


“liquid materials handling’® equipment 


“BLACKMER | ~*~ 


BLACKMER PUMP COMPANY, GRAND RAPIOS 9, MICHIGAN 
Find your Blackmer Man under “Pumps” in the Yellow Pages 





ADVERTISERS .. . 


Rockwell Co., W. S 
Rockwell Manufacturing Co. 

Nordstrom Valves Div 
Ruberoid Co. 


Sargent’s Sons Corp., C. G 

ne Gains valo-w kak 0 chalk 135 

Shell Chemical Co Second Cover 

Shriver & Co., T 17 

Sparkler Mfg. Co 

Sperry & Co., D. R 

Spray Engineering Co 

Sprout Waldron & Co 

Stokes Corp., F. J 

Struthers Wells Corp 

Sturtevant Mill Co 

Sulzer Bros., Inc 

Sun Shipbuilding & Dry Dock Co... 

Surface Combustion Div., Midland- 
PE EEE ower  Seageetad ke ae eK se 


Thayer Scale Corp 
Tolhurst Division 
Toledo Scale Div.. Toledo Scale 
MIDS a's cada sh aw ew ey Wakao ceha acs 182 


U. S. Industrial Chemicals Co., Div. 
of National Distillers & Chemicals 
Corp.. 7 

U. S. Steel Corp. 

American Bridge Div 
Stainless Steel Div., UCO 


Vogt Machine Co., Henry 


Wall Colmonoy Corp 
Whiting Corporation. 

Swenson Evaporator Div 
Wilfley & Sons, A. R Third Cover 
Wolverine Tube, Div. of Calumet & 

Hecla 153 
Wyandotte Chemicals Corp. 

ichigan Alkali Div 


Yuba Consolidated Industries, Inc. 21 





Professional Services . 
CLASSIFIED ADVERTISING 
F. J. Eberle, Business Mer. 
EMPLOYMENT OPPORTUNITIES. 193 
BUSINESS OPPORTUNITIES ..... 
NOTICES 


EQUIPMENT 
(Used or Surplus New) 
For Sale 

WANTED 
Equipment 


ADVERTISERS INDEX 

AAA Machinery & Equipment Co 
American Air Compressor Corp 
Artesian Metal Products Inc 
Brill Equipment Co 
Equipment Clearing House........... 
First Machinery Corp 
Gelb & Sons, Inc., R 
Heat & Power Co., Inc ‘ 
Illinois Manufacturing & Supply Co.... 
Lawler Co. 
Loeb Equipment Supply Co 
Machinecraft Cor; 
Machinery & Equipment Co. ..193, 
Machinery & Equipment Co., Used Div. 

Haring Equipment 
McGraw-Hill Publishing Co., 
McKee & Co., Arthur G 
Perry Equipment Corp 
Stanhope Inc., R. C 
Stein Equipment Co 
Triangle Publications Inc 
Union Standard Equipment Co 
Werby G Cai Ae oc ics os tenet ceeidee cs 
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NEW ORGANOPHOSPHITES BULLETIN 


If you’ve been looking for a handy reference on commer- 
cial organophosphites, write for a copy of this new bulletin 
on a family of four from Hooker. 

The bulletin covers in detail triphenyl phosphite, di- 
phenyldecyl phosphite, phenyldidecyl phosphite, and tri- 
decyl phosphite. 

Chemical properties and specifications, typical reactions 
are included in its contents. Applications in alkyd, vinyl, 


polyester, and epoxy resins and as stabilizers in other 
products are also discussed. It concludes with a two-page 
bibliography on the pertinent literature available. 

All four of these organophosphites are now made in new 
facilities at our Niagara Falls plant. Increased volume and 
manufacturing economies have made possible the recent 
price reductions on the triphenyl and diphenyldecy! phos- 
phites ... Write for your copy of Bulletin 80 today. 


HOOKER CHEMICAL CORPORATION {ilGs 


411-2 FORTY-SEVENTH STREET, NIAGARA FALLS, NEW YORK 


CHEMICALS 
PLASTICS 


Sales offices: Buffalo, Chicago, Detroit, Los Angeles, New York, Niagara Falls, Philadelphia, Tacoma, Worcester, Mass. In Canada: Hooker Chemicals Limited, North Vancouver, B.C. 
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Ask GTA... 


Gaulin Technical Assistance— 
for data on the complete Gaulin 
line: Homogenizers, Colloid Mills, 
Submicron Disperser, Triplex 
High Pressure Pumps and 
Pumps. Get GTA from your 
nearest Manton-Gaulin Repre- 
sentative ... 


Akron 8, Ohio 
White industrial Sales and Equipment Company 
919 ae National Bldg. 


OD. B. y vote Associates, inc. 
5018 First Avenue, North 
Boston, Mass. 
Joseph H. Bertram & Company, inc. 
570 Hillside Avenve 
Needham Heights 94, Mass. 
uffaloc 6, N. Y. 
A. W. Johnston Co, 
2021 Clinton St. 
aigery, Alberta 
Harvey Corruthers, Limited 
122 17th Avenue, S.E. 
Charleston 1, West Va. 
White Industrial Sales and Equipment Company 
1033 Quarrier Bidg. 
Chicago 6, il. 
Fuente and Webster inc. 
549 West Randolph St. 
Cincinnati 2, Ohio 
White industrial Sales and Equipment Company 
140 West Sixth St. 
Clearwater, Fla. 
Johnson Roney |i and Associates 
P.O. Box 26 
Cleveland 20, Ohio 
White Industrial Sales and Equipment Company 
3639 Lee Road 
Detroit 36, Mich. 
H. A. Reed Company 
19465 James Couzens Highway 
Denver 18, Colorado 
Alidredge & McCabe 
847 East 17th Ave. 
Houston 2, Texas 
Edward Soph Company 
768A M& M Bidg. 


Cost Savings in Blending, 
Dispersing or Emulsifying 





Avels Sales & Engineering Co. 
1407 E. Riverside Dr. 

Los Angeles 39, Calif. 

E. M. Underwood and Company 


Gaulin Homogenizers and Dispersers reduce ingredients down to S06) Gewecke Auaiee 
olis 3, Minn. 


their ultimate particle size . . . disperse them evenly. They make . ee 


uniformly finer emulsions of maximum stability. Also produce fine | 620 Plymouth Bldg. 
uniform dispersions with exceptionally low rise in temperature. 4 pos een seine ud. 
They give you control of particle size and viscosity . . . improve 


1244 Bois Frank Bivd. 
° St. Lovrent, Montreal 
texture . . . stop color separation. : 


Newark, New Jersey 
Frederick E. Herstein & Associates 
Benninger Building 

1429 Route 22 

Mountainside, N. J. 

New York City 24, N. Y. 
Kenneth S. Valentine inc. 

111 West 83rd St. 

Oakiand 11, California 

E. M. Underwood and Company 
4385 Piedmont Ave. 
Philadelphia, Pennsytvania 
R. W. Fox Company 

P. O. Box 196 

Newtown Squore, Po. 
Pittsburgh 22, Pa. 

White Ind. Sales and Equipment Co. 
612 Farmers Bank 

Portiand 14, Oregon 

The Burhans-Sharpe Co. 
Weatherly Building 

St. Louis 8, Missouri 

Wharton L. Peters Machinery Company 
3863 West Pine Bivd. 


*Gaulin Technical Assistance provides free technico! data, experienced advice and lab- 
oratory analysis. Take advantage of G.T.A. Write for bulletins: Homogenizers H-55, 
Sub-Micron Dispersers SMD-55, Colloid Mills C-57. 


Technical Assistance 








GTA Bulletins 
Richardson Agencies Ltd. 
Try Particle Con- 164 Bentworth Ave 


trol in Your Plant 
«++ Rent a Gaulin 
Leboratory Ho- 
mogenizer for Only 
$75.00 Per Month! 
This versctile machine 
reduces ingredients in 
your product to ulti- 
mate particle size. 
Minimum somple one 
pint; Capacity 15 
GPH; Pressures up to 
8000 psi. Rental costs 
applicable against 
purchase price. Write 
for Bulletin LH-55. 


71 Garden Street 


World’s largest manufacturer of stainless steel reciprocating, 


Everett 49, Mass. 


rotary, pressure exchange pumps; dispersers, 
"Lomeguntare and colloid mills. 


October 31, 


Postal Address: P. O. Box 8, Station T, 
Toronto 19, Ontario 
visa, Oklahoma 
Edward Soph Company 
202 East 18th St. 
Vancouver 9, B. C. 
Harvey Carruthers, Limited 
1639 West 5th St. 
West Hartford 7, Conn. 
Joseph H. Bertram & Company, inc. 
998 Farmington Avenve 
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W I LFLEYacip PUMPS 


Dollar-Saving Efficiency 


THROUGH 


Low Cost 


Low Cost 





The built-in economy features of Wilfley Acid Pumps guarantee 
you low cost pumping of corrosives, hot liquids and mild abrasives. 
Wilfley gives you low installation cost for the pump, and, for maxi- 


mum pumping economy, each installation is job engineered. 


Rugged, simple frame construction and packingless design 
guarantee trouble-free, 24-hour service without attention. Long 
wearing parts, few in number, are available in a variety of metal 
alloys as well as plastic. Wilfley offers you a wide range of pump 


sizes and capacities. 


\ey Sand P, 
ite “Mp; 


E 


Wirz 9° 
“Mey Acid Pum 


A. R. WILFLEY and SONS, INC. 


DENVER, COLORADO, U.S.A P.O. BOX 2330 
NEW YORK OFFICE 122 EAST 42ND STREET. NEW YORK CITY 17.N. Y 














ALKALINE LEACH CIRCUIT, equipped with 12 Series “E” LIGHTNIN Mixers, handles high-lime ore with a 96% recovery 
at Ureco. Process design by Knowles Associates (Roman Chelminski). Constructor: Western-Knapp Engineering Co. 


How they jumped capacity GO% at Moab 


These twelve autoclaves were de- 
signed to leach 880 tpd of high- 
lime ore at Uranium Reduction Co., 
Moab, Utah. Now they’re handling 
60% more than design tonnage. 
What made the boost possible? 


Advance planning... 
Before the mixers were bought, 
Ureco sent Mixco samples of the 
ore to be processed. Pilot plant 
tests were made, using calibrated 
LIGHTNIN mixing impellers to 
study closely how the full-scale 
plant would perform. 

Then Mixco men scaled up the 
pilot data and selected standard 
LIGHTNIN Mixers that delivered 
the exact results predicted. 


-..and quick change 
After the plant went on the line, 
Ureco engineers discovered they 
could step up the extraction rate 
with atmospheric preleaching and a 


higher level of agitation. 

The unique construction of 
LIGHTNIN Mixers made it a 
simple matter to gear up for higher 
throughput. Only two gears had to 
be changed. And the job could be 
done by one man, without dis- 
mantling the mixer or disturbing 
the shaft or gearing alignment. 


You, too 
Good fluid mixing is what we sell. 


We've got the men, the experience, 
and the equipment to help you get 
more out of your ore. Faster through- 
ut. Better extraction percentages. 
Tighter quality control. More prod- 
uct from fewer reactors. Guaranteed 
results—results you can measure. 
For details, call your LIGHTNIN 
Mixer representative. He’s listed in 
Cheniedl Maalanteles Catalog and 
in the yellow pages of your tele- 
phone book. Or write us direct. 


Lightain Mixers. 


MIXING EQUIPMENT CO., Inc., 128-k Mt. Read Bivd., Rochester 3, N.Y. 
In Canada: Greey Mixing Equipment, Ltd., 100 Miranda Avenue, Toronto 19, Ont. 
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